
Cnoco6 4>opMOBaHM5i repMonjiacTMSHoro nojinMepHoro Marepna/iat 
ycTpoMCTBo Ann ero ocyutecTeneHiiH m cocTae repMonjiacTMMHora 
nojiMMepHoro Marepuiana 

5 Sa^iBJiflewbie cnoco6» ycxpoiScTBo flna ct)opMOBaHMn xepMonnacrMMHoro 

nojiMMepHoro Marepviana m cocraB repMonjiacrMMHoro nonnMepHoro MaTepwana 
c BapwaHTaMM peaxiwaauMM xexHWHecKnx npeflno>KeHMtt, OTHOCOTCfl k TexHonoruM 
c|)opMOBaHMfl TepMonnacTiiMHoro nonnwepHoro MaiepMana, Hanpniwep, k 
lf1H>KeKLJlM0HH0My Ci)OpMOBaHMK) M (jDOpMOBaHHK) QKOTpyzmih. HpeifiMyuiecTBeHHO 
10 npeAiiaraeMoe TexHimecKoe peuieHi/ie OTHocviTcn k aKcrpyami nojiMone4)i4HOB, b 
MacTHOCTM, nojiMSTwneHa, m mokbt 6brrb McnonbSoeaHO npn MaroToaneHMM 
nonwwiepHoro npoc{)MJiy», M3onMpyiou4ero noKpbiTM5i Ha aneiopi/iMecKOM Ka5ene, 
nonuiwiepHoro BonoKHa, nonnwiepHoft Tpy6bi m nonwiviepHOM nnenicM, nonynaeMoii 
pa3AyBaHMeM Tpy6bJ. 

15 rioJiMMepbi, MsroTOBneHHbie c McnonbSoeaHMeM MexannoueHOBbix 

KaranMaaTopOB, xapaKrepwayiOTCJi ysKUM pacnpeAeneHi/iewi MoneKynnpHoro seca 
noni/iwepHbix uenew w nosbimeHHOM npoMHocTbio, ho npn o6biMHb!x b WHAycrpuM 
CKopocTjix nepepa6oTKM aKCTpysnew npnoeperaroT uiepoxoBarocrb, nsBecTHyio 
KaK "aKynbji KO>Ka" i/ini/i "swienHan Ko>Ka", "Apo6neHMe pacnnasa". HojiBneHMe 

20 A^iJieKTOB Ha noBepxHOCTM mfl,enm orpaHMMMBaer CKopocTb nepepa6oTKM 
nnacTMKOB. HaM6onee pacnpocrpaHeHHbiM a MHAycrpnn nnacTMKOiw s^snnercR 
noni/isTMneH. noni/isTMneH, nojiyMaewibiM na MexannoueHOBbix KarariMsaTopax, 
BbirecHfieT o6biMHbiM nMHeMHbiM nonM3TiineH hmskom nnoxHocTM Ha pbiHKe nnenoK. 
nonMOTMiieH Mcnonb3yeTC5i b ochobhom a^5^ nponsBOACTsa nnenm (okojio 60% 

25 OT oSiuero oe-bewia) wieTOAOWi 3KCTpy3MM m pasAysaHMfl Tpy6bi. Hpn 3KCTpy3MM 
nojiMOTvineHa c ysKMM pacnpeAeneHwewi wioneKynjipHoro seca y>Ke npn 
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He6onbUjiix cKopocTOX sKcrpyaMii (oKono 10 Mw/ceK) noBepxHocxb rpySbi 
npMoepexaeT mepoxoBaTocrb, a noJiyHaewaJi pasAVBaHweM Tpy5bi TOHKan nneHKa 
MMeer noHM>KeHHbii4 5necK Ha oxpaKeHwe m pacceviBaeT npoxoA^iUMM m OTpa>KeHHbiM 
CBer, MTO cHM>KaeT noTpe6i/iTejibCKoe KasecTBo npoAyiaa. 
5 McnonbaoBaHne aoSbbok cjDTopi/iposaHHbix yrneBOflopoAOB b nojiMwepHbiM Marepnan 
flfif? yMeHbLueHM5i LuepoxoBarocTM noBepxHocxM npoAyiaa m yweHbiiieHMi^ 
zaTp9\3HeHm wiywAUiTyKa msecvHO c 60-x roAOB (cm. S. E. Amos, et. al., "Polymer 
Processing Aids", b KHure "Plastics Additives Hand- book", H. Zweifel, Ed., 5th Edition, 
HANZER, Munich, 2001, pp. 553 - 585).3tm AoSaBKM oca>f<AaK)Tcy? Ha nosepXHOCXM 

10 ycrpoMCTB fljri^ cjDopMOBaHMfl M o6ecneHMBaK)T cwiaaicy 3tom nosepxHOCTM. HanpMWiep, 
B naxeHTe CLUA No.4,707,517 noKaaaHo, hto SKcrpysMfl CMecefl ajiacroiwepos c 
Ao6aBKaMM OT 0,002 ao 2 sec. % cjDTopwpoBaHHbix yrneBOAopoAOB co CTpyicrypoii 
nojiMMepHOM uenui (CF2-CH2)n -(CF2-CF.CF3)m , rAe n/m - cocraaraeT okojio 7/3, m c 
TeMneparypoCi paawiJirMeHi/ifl Me>KAy 100*'C m SOO^C nosBonfler nonynaTb 

15 6e3Aect)eicTHbiCi npoAyKT na noBbiujeHHbix cjcopocrfjx aKcrpyswM. 

Pj}9{ McnonbaoBaHMfi b KaMecTBe Ao6aBOK, cHui>KaK3Li4Mx LuepoxoaaTOCTb npoAyicra na 
pbiHKe AOcrynHW cneAyioiMMe c}jTopMpoBaHHbie nonwMepbi: *Viton® FreeFlow™" 
DuPont (CM. htt p://www.duDont"dow.com/Droducts/\n'tonff/vi'tonff,asp) . "DYNAMAR" 
Dyneon (3M) (cm. httD://cms.3m.com/) . "KYNAR" Atofina Chemicals (cwi. 

20 http://www.AtofinaChemicals.com) flpw McnojibsoBaHMM 3Tmx AoBaaoK b KOJiMwecTBe 
6ojiee 0,04 Bee. % bosmokho yaenuMMTb CKopocTb oKcrpyzm nonnaTVineHa b abb - 
Mexbipe pasa 6e3 nonaneHMH LuepoxoBarocTM noBepxHOCTn npoAyKra. l^lsBecTHO 
McnojibsoBaHtie Ao6aBOK ai^-^hok cononi^MepoB PTFE m aKpi/inoBbix nonnMepoB c 
ToproBOM wiapKOM "METABLEN - A" flnn McnojibSOBaHMfi npw nepepaSoTKe 

25 non wo JiectJM hob (cm . http://www.mrc.co.ip/english/metablen e/all.html/) . 

06o6mafi ananm ana/ioroB npeAnaraeMoro TexHvmecKoro peuieHu^, 

CB^ISaHHblX C VICnOnbSOBaKMeM (|)TOpi/ipOBaHHblX nonHMepOB, MOHCHO OTMerHTb, MTO MX 

HeAOcraTKOM flB/i5?eTC5i AoporosMSHa c{)TopMpoBaHHbix noHMMepoB, a raK ym 
HeAOcraTOMHafl creneHb yBenwMeHMj? cKopoc™ 6e3Aec|DeiaH0M aKcrpyaviM. 
30 flonojiHMTe/ibHO, npMcyrcTBue cj^TopwpoBaHHbix nonwMepoB b nneHKe sarpyAHneT 
caapKy nonwarMneHa npw wsroTOBJieHMM ynaKOBKM. 
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ripoMbimjieHHOCTb Mcnojib3yeT cMecM nonnMepoB c aHTMOKCMAaHTaMid, 
CTa6iinM3aTopaMM, Ao6aBKaMM a^a yMeHbUjeHMfl craTMMecKoro aneKrpMMecTBa. 
opraHMMecKMMM M HeopraHi/iMecKMMii HanonHMTeji5iMM, KpacvrremMiA, 
nnacTiict)MKaTopaMM, Ao6aBKaMii. npeAOTBpaiuaioutMMM cnmame nonnMepHbix 
5 MSAexiMii, HanpMMep nojiMMepHoiJ nueHKM (aHTUiSnoKOBbie flpQasm), Ao6aBKaMi/i, 
yjiymuaiomviMii nepepaSoTKy nojiMiviepoB, Hanpun/iep Macna m t.a. ripn BKorpyzm 
nnacTMKOB c HanonHMTenHwiM npowcxoAWT 6biCTpbiM ynoc tohkmx m xeKyMMx noKpbiTMM 
CMasKM Ha noaepxHOCTM Meranjia aOpasMBHbiMM HacTi^MKaMn. CKopocrb ocaymenm 

CMaSOMHblX nOKpblTMfl 143 (|)TOpMpOBaHHblX nOJIMMepOB npi/l 3T0M MO)KeT 6blTb MeHblUe 

10 CKopocTid MX yHoca Aa>Ke npw coAep>KaHMM AoSaaoK 6onee 2 sec %, mto 
HenpMGMJieMO b npoMbiiuneHHOM npoM3BOACTBe. 

B npoMbiLuneHHOCTM o6pa6oTKi/i n/iacTMKOB cymecTByeT sHaMMjenbHasi norpeSHOCTb b 
oTHOCMxenbHo HeAopomx Ao6aBKax, o6ecneMMBaK)mMX nonyMeHwe npoAyicra 6e3 
yxyAUJeHun ero MexaHi/iMecKnx mjim opraHonenrMMecKnx cbomctb. OcoOghho 9to 

15 aicryanbHO /\m nonyMGHMfl nneHOK M3 nonnonecjDMHOB, cMecefi w/nnn conoxiMMepos 
noJiiionec|)MHOB m ajiacroMepoB. CunMKOHbi w cwnnKOHOBbie KaynyKM - aro HeAoporvie 
M uiMpoKO AOcrynHbie xMwinHecKMe BemecTea c ujmpokmm AwanasoHOivi BfiaKocTM. 
HcnonbsoBaHwe cmjimkohob m ci/innKOHOBbix anacroMepoB b nepepa6oTKe nnacxuKOB 
xopomo M3BecTHO. B naxeHTax CLUA N2N2 4,692,379, 6,472,077 m 6,593,400 

20 npeAno>KeHO McnonbsoBarb nonncMJioKcaHbi b KanecTBe aHTvi6noKOBbix Ao6aBOK a^i^ 
npeAOTBpaLqeHiifl cnmame nonnwiepHOM nneHKn. Hanprnwep, b onwcaHMi/i k naxeHTy 
CLUA Ns 4,769,418 6bmo npeAnoKBHo McnonbsoBaHne HacTMi4 HennaB^meroc^ 
cMJiMKOHOBoro noJiMMepa paswiepoM ot 0,5 ao 7 mmkpoh p,n^ npeAOTspameHMj? 
cnwnaHMfl nojinwiepHOM nneHKH (aHTM6noKOBbie Ao6aBKM) m b KanecTBe Ao6aBOK. 

25 no3BonjiK)iAMX nonyMMTb 6e3Aec}3eKTHyKD nosepxHOCTb npn noBbiiueHHbix CKopocTflX 
3KCTpy3MM. KowinaHMfl Dow Coming (cm. http://\AAAAA(.dowcorninq.com/content/plastics/ 
plassilox/) npouisBOAi^T rame nopouJKii a^h Ao6aBOK b cmbcm nojiMMepoB b 
KOJiMMecTBe OT 0,1 AO 40 Bee. %. f\n^ yMeHbUjeHM5i APo6neHM5i pacnnaaa nnHeMHoro 
noiiM3TMJieHa hmskoR nxioTHOc™ (LLDPE) npeAfiaraejcji wcnonbsoBaHwe AoOaBKii ot 

30 0.2 AO 10 sec. % cycneH3MM nopoiUKa b LLDPE c HasBaHwewi "DOW CORNING® 
MB50-313 MASTERBATCH". coAep>Kamero 50 aec. % cwnoKcaHOB. flnfl 
McnojibsoBaHM^i B KanecTBe aoQbbok AOcrynHbi HenxiaanLAMec^i (cujMTbie) 
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nojiMcunoKcaHbi b BHAe nopoiUKa cdjpepmecmx MacTMi4 c paawepoM OT 2 ao 6 mkm 
noflMapKOM "Tospearl" ot KOwinaHMW GE fiil'icones fcM. httD:/AAWw.qesilicones.com/ 
silfcQnes/americas/business/pQrtfolio/resins/wo rksho ps/tosDea rl.shtmn. 

MasecTHbi TexHWMecKwe peiueHMJi (cm nareHTbi CLLIA NsNs 4,500.688. 

5 6.281.286, 5,648,426. 6,013.715 M 4,970,263), onMCbieaiouJiMe TepwiormacTMMHbie 
CMecM c pearwpyioiUMMM KOwnoHeHTawiM cmhi/ikohobom peawHbi npw coflep>KaHMM 
snaCTOwiepa or 1 flo 60 sec. % ot oSiuero seca TepMonnacTMMHoCi cwiecM. Rocne 
cJjopMOBaHMJi MSAenwCi m ramx cwiecefi anacroMepbi BynKaHMawpyroT p/\s\ nonyHenm 
TpexMepHoti crpyKrypbi W3 peawHbi b TepMonnacrvmHOM Maxpume. BseAeHMe 

10 CMJiMKOHOB B TepMonfiacTMMHbie cwiecM oSnerMaeT oraeneHine m^xenm ot npecc- 
cpopMbi M yiweHbiuaeT a6pa3MBHbiM mshoc m aarpjisHeHi/ie nosepxHOCTM maemih. 

B omcanrnx k naTeHTaiw CUJA NsNs 4,535,113 m 4.857,593 6bmo npeAno>KeHO 
McnonbsoBaTb AoSaBKi/i nonMcwnoKcaHOB c nonjipHWMM rpynnawiM a^^ ynynujeHMfl 
wiexaHMMecKMX m onTimecKMx xapaKTepMCTMK nneHKM M3 noxiMonec}3MHOB. B onwcaHMM k 

15 naTGHTy ClUA Na 4,925,890 6bmo npeAnoHceHo wcnonbsoBaTb opraHOCMnoKcaHbi co 
crpyicrypoti nwHeiiHoro AM-6noK conojiMiwepa b K0M6MHauMM c opraHO(})OCcJ)opHbiMM 
coeAMHeHMflMM. B oni/icaHMM k eaponeiScKOMy naxeHTy Nq 722 981 npeAno>KeHO 
McnojibsoBaTb b KanecTBe Ao6aBOK AMopraHOcwnoKcaH c MoneKynjipHbiwi Becowi 6onee 
10 000 a.e., coAep>KaLUiiM mAPOKcwn- rpynnw. B onwcaHMM k naTeHTy CLUA Ns 

20 5.789,473 npeAno)KeHO McnonbsoBaTb b KaMecrae Ao6aBOK am-Sjiok cononi/iwiep 
opraHOCi/inoKcaHa c MoneKyn^pHbiwi secoM 6onee 40 000 w, c no KpawHew wiepe, 
OAHoCi ruApoKCM/i- rpynnoK. B oni/icaHMW k naTewTy CLUA Ns 6,013,217 npeAno>KeHo 
McnonbaosaTb b cnynae MyHAurryKa c HMKeneBbiwi noKpbiTMeiw noBepxHocTM Ao6aBKii 
opraHo4)occt)opHbix coeAMHeHWM m aoSbbkm AMopraHocMJioKcana c MoneKyn^ipHbiM 

25 BecoM Qonee 10 000 w, no KpawHew iwepe, c oahom n/iflpoKCMn - rpynnow. 

06o6mafl aHanws ananoroB npeAnaraewioro TexHMMecKoro pemeHM^, 
cBflaaHHbix c Mcnonb30BaHMeM a KaMecrse Ao6aBOK nont/ici/inoKcaHOB fij^9\ cmyKem^ 
LuepoxoBaTOCTM npoAyKTa. mo>kho oTMeTMTb, MTO npeAJiaraewibie ahh McnonbsoBaHM^i 
B KaMecTse cwiasKM coeAMHeHM5i o5ecneHMBaK)T HeAocraTOMHoe yaenMHeHMe cKOpocro 

30 6e3Aec})eKTHo£i sKCTpyanM. 

HasecTHbi rexHMHecKMe pemeHMJi, b KOTopbix npeAno>KeHo i/icnonb30BaTb 
Ao6aBKM HeayjiKaHMSi/ipoBaHMbix ctJTopupoBaHHbix anacTOwepoB. B onwcaHMW k 
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nareHxy CIJJA No 3,125,547 pacKpbixo, mto npw 3KCTpy3Mii nonMonect)MHOB flo6aBKM or 
0,005 AO 2 Bee. % c{)TopMpoBaHHbix anacroMepoB c TewinepaTypofi nnaBneHMsi Me>KAy 
120*^0 M 300*'C, HO He Bbiiue, Mew rewinepaTypa ct)opMOBaHMfl nojiMwiepHoro 
waTepnajia, nosBonflex nonyMaxb 6e3Aect)eKTHbiM npoAyKT npw Conee BbicoKoii 

5 cKopoCTUi aKcrpysMM. B omcanm k nareHry CLUA Na 4,555.543 onMcano 
McnojibsoBaHwe HesyjiKaHnaMpoBaHHoro ctDTopwpoBaHHoro sjiacroiviepa - cononnMepa 
TeTpact)nK)opo3TMJieHa c nepc|5nioopo-anKMn3C})MpoM b KaMecrse AoSaBOK ahh 
yjiynuieHMj? KaneCTBa Te(t}noHOBoro (PTFE) noKpbiTM^i. B naTehxe CLUA Ns 5,051,479 
onMcaH cnoco6 (t)opMOBaHui^, sicniOMaiouiMCt cMeujMBaHne AoSaBOK 

10 HeBynKaHM3MpOBaHHbix snacxowiepoB - cononnMepa xexpa0nioopo3XMneHa c 
nep(})nK)opo-anKMnBMHMn3ct)MpoM c xepwionnacxwMHbiM nonMMepHbiM MaxepManoiw e 
KoriMMecTBe ox 0,05 ao 0,5 Bee. %, narpes ao njiasneHMfl m sKexpysMio nonMWiepHoro 
Maxepiiana. 

HanSojiee 6nM3KMM k npeAnaraewiowiy xexHi/mecKOwiy pemeHMio mmercsi 

15 onMcaHHbiM b naxenxe CUJA Ns 5,089,200 enoeo6 sKOxpysMM pacnnasa noniiMepa c 
Ao6aBKaMM cjjxopMpoBaHHoro no/iMwiepa Mepe3 wyHAiuxyK, noBepxHOCxb Koxoporo 
noKpbixa ejioew, coAep^KaiMWM oamh mjim Sonee okomaob wexannoB M3 rpynnw: Ti, Zr, 
Cr, Fe, Ni, Pd, Pt, Cu. Ag, Au, Al, Si, npunew (fDxopMpoBaHHbiii nojiMwiep 
xapaicrepMsyexefl noBbiuieHHOw aAre3MeM k axowiy OKewAHowiy noKpbixMJO. B MacxHowi 

20 cJiyMae peanMsauMM b KaMecxBe ct}xopMpoBaHHoro nonnwiepa wenojibsyexcH 
HeBynKaHMSMpoBaHHbiM €t)xopMpoBaHHbifi snaexoMep. yBenimeHMe aAre3MM cno9\ 
CMa3KM K noBepxHOCXM nosBonjiex yweHbiuMxb cKopocxb ynoea eiwasKn paennaBOiw 
nojiMMepHoro Maxepnajia. 

B onweaHMM sxoro naxeHxa noApoSHo i/isnaraexcn KOHcxpyKUHfl wyHAunyKa, 

25 xapaKrepM3yewiafl xewi, mxo wiyHAiuxyK MMeex noKpbixne, coAep>KaLi4ee oKCMAbi 
MexannoB M3 yKasaHHoCi Bbiiue rpynnw. flpi/iBOAHxeji nprnwepbi naHeeeHW^ oKMOHoro 
noKpbixM5? Ha noBepxHocxb Mexanna. 

B oni/icaHMM sxoro naxenxa noAPo5HO i/isnaraexca xuMMHecKa^i expymypa 
Ao6aBOK ct>xopiipoBaHHbix nonnMepoB m cJ:>xopMpoBaHHbix sjiacxowiepoB, coAep>KaLUMx 

30 non^ipHbie rpynnw m cnoco6Hbix XMMUMecKM pearwpoBaxb mjim c}3M3!/iMecKM 
npucoeAMHyiXbCfl k noBepxHocxM OKnenoro noKpbixvifl. a i/iweHHo: -COF, -SOaM, - 
OSO3M, -OH, -COOM, TAB M - BOAopoA, KaxMOH menoHHoro wiexanna mjim KaxnoH 
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awiMOHMfl, -SO2F. -SO2CI, -COOR, we R - anKwn paAHKa/i c KOJiMMecTBOwi aroMoe 
ymepoAB Ao 3. B MacTHOcrii noKasaHO, mto yeeJiMMeHMe 6e3Ae(t)eKTHOM CKopocri/i 
dKcrpysMM o6ecneHMBaioT cfDTopidpoBaHHbie nojiMMepbi 1/1 cj^TopviposaHMbie 
anacTOMepbi, o6pa6oTaHHbie HeopraHMMecioiMii nepoKcuAaMM 11 MMeiOLMMe KOHL^esbie 
5 ndJiJipHbie rpynnbi -COOH nnn -COF. B onucaHMM nareHxa roapoSho MsnaraeTc^i 
cx)CTaB nojiMMepHOM CMecu, coAep>KaLueM nojiMMep uijim conojiMiviep onec)3iiHOB, 
Ao6aBKi4 c|)TopMpoBaHHbix nojiMMepoB m HanonHMxexib. OAHaKO b onucaHMM k nareHry 
Her yKaaaHMM, KaK ynpyr^e CBoiiCTBa Marepviajia Ao6aBOK bhui^iiot Ha KaMecTBO 
4}opMyeMbix m/^eniAih. 

10 O6o6iijia$i ananMs ananoroB npeAnaraeMoro TexHMMecKoro pemem^, 

cB^isaHHbix c Mcnojib30BaHMeM B KaMecTBe Ao6aBOK HeByjiKaHi/isMpoBaHHbix 

Ct)TOpMpOBaHHblX SJiaCTOMepOB, MO>KHO 0TMeTI4Tb, MTO l4CnOnb30BaHlie 3TV1X Ao6aBOK 

He npi4B0AMT K HaHeceHMK) ynpyroro noKpbiTMsi Ha noaepxHocTb MyHAiuTyKa. 
HeAOcraTKOM 3Tmx xexHWMecKMX pemeHwiS mmerc^ HeAOcraTOMHaf? creneHb 
X5 ysejiMMeHMJi CKopocru 6e3Aect)eicTHoii 3KCTpy3MM. 

06o6u4afl aHanns Bcex ananoroB npeAnaraeMoro rexHimecKoro peuieHM^, 

MO)KHO OTMeTMTb, MTO AO HaCTO^IU^erO BpeMBHId He M3BeCTHbl CnOC06bl, n03BOJinK)L14Iie 

snaMMxejibHO yaexiMMMTb CKopocTb 6e3Ae4)eicrHOM aKCTpyawn, b oco6eHHocTM npw 
3KCTpy3Mi4 noHMWiepoB, coAep>KaiHMx ToepAbie a6pa3MBHbie MacTMUbi. HewsBecTHbi 
20 raioKe cocraBbi Ao6aBOK, KOTopbie Morjin 6bi 6biTb McnonbaoaaHbi aji« yBeniiMeHM5R 
6e3Ae(})eKTHoei cKopocTw sKcrpyawM m OAHOBpeiweHHO He yxyAiuaJiM 6bi KaMecTBo 
npoAyKTa. 

SaflBJifieMbie TsxHimecKMe peiuenm nanpaBJieHbi Ha yaeJiUHeHMe cKopocxM 
6e3AectDeKXHOM sKCxpyawn. flpyrwMM peayjibxaxaMn npeAJiaraewibix xexHMHecKMX 

25 peiueHMM jiBn5iK)xc5i: yAeuieBneHne McnoJibsyeMbix aoSbbok, CHiDKBHwe KOJiwMecxBa 
Ao6aBOK npn sKcxpysuM pacnnaBOB nojiMiviepHoro wiaxepnana c HanonHnxenflMM, 
ynpoiMehi/ie KOHcxpyKuni/i o5opyAOBaHi/ifl an^ cjDopMOBaHMfl pacnnaBOB nonwiviepHbix 
MaxepnanoB, aKOHOMM^ anepruM, Heo6xoAMMOM a^^ cjDopMOBaHMfl, ynymueHMe 
BHeujHero bmab \a MexaHuiHecKi/ix xapaKtepMcxnK nonynaeMbix npoAyKToa. 

30 VKaaaHHbm pesynbxax AocxMraexcn xeM, mxo cnoco6 c|3opMOBaHi/i;i 

xepMonnacxMMHoro nonnMepnoro Maxepiiana BtoiKSMaex BbiABBJiMBaHMe pacnnaea 
xepMonjiacTMMHoro nojiMwepHoro wiaxepwana c Ao6aBKaMM anacrowiepoB Mepe3 
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ycrpoMCTBO An5? 4}opMOBaHM5i TepMonnacTOHHoro noni/iwiepHoro MarepMaJia, m 
co3AaHMe B npouecce BbiAaBJiMBaHU^ ynpyroro noKpbiTMf?, no KpafiHew wiepe. Ha Macrw 
noBepxHOCTM ycrpoKcTBa, HaxoAsiMeMca b KOHTaicre c pacnnaBOM. 

YKaaaHKbifi peaynbTar AocrwraeTcy? raioKe rewi. hto cosAaHwe ynpyroro 
noKpbiTMJi ocymecTBraioT, no KpaiSHew iwepe, Ha Macri/i noBepxHocri/i ycrpoCicTBa Rf\H 
(t)opMOBaHMfl. npwMbiKaiomeM k BbixoAy m3 4)opMyK)mero ycxpoflcTBa. m c AnwHoCi ne 
wieHbiue 10% OT uiMpwHW saaopa pj\^ cjjopwiOBaHMf! nonwMepHoro MaTepwana. 

YKasaHHbiii peaynbTax AOCTMraeiOT raioKe rewi, mto Ao6aBKM anacroMepoB 
BHOcyiT B cjDopwiyewibiM nojiMMepHbiR wiaTepwan b KOnwHecTBe ot 0.001 ao 10 bgc. %. 

yKaaaHHbiiS pesynbtar AOcrnraeTc^i raKHce rewi, hto Ao6aBKM anacrowepa 
BHOCflT B npouecce ctDopMOBaHM5i OAHoro TepiwonnacTMMHoro noriMMepHoro 
wiaTepwana c Ao6aBKawiM anacTOWiepoB ox 0.01 ao 10 aec. %. a aaxew npoMSBOA^ix 
cJjopwioBaHMe Apyroro xepMonnacxMMHoro nojiMwiepHoro wiaxepwajia c AoSaBKawiM 
ojiacroMepoB ox 0.001 ao 1 sec. % mjim 6e3 AoSasoK. 

YKaaaHHbm pesynbxax Aocxwraexc^i xaioKe tsm, mxo coaAanwe ynpyroro 
noKpbiXMfl ocymeCTBn;?iox nyxewi oca}KAeHM5i aoSbbok anacxowepoB m3 pacnnaBa 
4)opMyeMoro xepMonnacxMMHoro nonnwiephoro wiaxepnana m mx ByjiKaHMsaMi/in. 

yKa3aHHbiw peaynbxax AOcxuraeTCJ? xaioKe tgm, mxo cosAaHwe ynpyroro 
noKpbiXMfl ocymecxBnjiK)x nyxewi oca>KAeHMyi AoSasoK anacxowiepos m pacnnaBa 
ctjopwiyeMoro xepMonnacxMMHoro nonnwiepHoro Maxepwana. a b KanecxBe 
anacxowiepoB i/icnonbsyiox xepwonnacxMMHbie onacxoMepbi. 

yKaaaHHbiM peaynbxax Aocxnraexcn xaioKe xewi. mxo b KaMecxae 
xepMonnacxMMHbix snacxoMepoB Mcnonbayiox sjiacxowiepbi c xewinepaxypoiS 
cxeKnoBaHMJi HM>Ke xewinepaxypbi <t3opMOBaHM5i xepwionnacxMMHoro nonwwiepHoro 
Maxepwana m c wianoM aAreaweCi k cJjopMyewioMy xepwonnacxuiMHOMy nonwwiepHOMy 
Maxepi/iany. 

YKaaaHHbm peaynbxax AOcxwraexcH xaioKe xewi. mxo anacxowiepbi Bbiewpaiox m3 
rpynnbi ajiacrowiepoB, cnoco6Hbix k ByjiKaHwaauuM no peammtA nouMKOHAeHcauMW 

MJIM rHApOCMJIMpOBaHMfl. 

YKasaHHblii peaynbxax Aocxwraexcfl xaioKe xewi. mxo npoqecc (topiwoBaHUfl 
xepMonnacxMMHoro nonwiwepHoro Maxepwana ocyiMecxBJiJiiox c wcnoJibaoBaHMeM 
ycxpoMCTBa c noKpwxMeM. HaHeceHHbiM, no Kpawnew wiepe. Ha mbcxm ero 
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noBepxHocTi/i, HaxoA^iueCicn b KOHTaKxe c pacnnaeoM n coAep>Kal^M^A KaTani/iaaTop 
Ann cooTBercTByioLMeii peaKUjAiA BynKaHM3ai4MM snacroMepoB, 

yKaaaHHbiCi peaynbxaT flocTuraeTcyi raioKe Tew, hto noKpbiTwe. coflep>Kau4ee 
KaTanii3aTop /yin cooTBercTByiOLMeii peaKquvi ByjiKaHi43aL4MM a/iacroMepoB. HaHocHT b 
5 npoLiecce c|)opMOBaHMH TepMonjiacTMMHoro nojiMMepHoro Marepnajia. 

yKaaaHHbifi peaynbrax flocrwraeTCfl raioKe Tew, mto AoBaBKM anacTowiepoB \n 
Karani/iaaTopa Ann oSecneMeHiin nx ByjiKaHnaauim BHOcnr pa3AejibHO bo speMeHH. 

yKasaHHbifl peayjibTar AocrmraeTcn raioKe reM, hto aoSbbkm KaraJiMsaTopa 
BHOcnr B npoMecce ctDopMOsaHun OAHoro TepMoruiacTMHHoro noiii/iMepHoro 
10 Marepnana, a aareivi npoiisBOA^T 4)opMOBaHi/ie APyroro TepMonnacrwHHoro 
noxiMwiepHoro Marepnana. 

yKasaHHbiM peaynbTBT AocTwraeTcn xame rew, mto pacnnas 
TepMoruiacTMMHoro nonwiwepHoro wiarepMana Aono/iHwrenbHo coAep>KMT AoSasKM 
cuJMBaioLAi/ix areHTOB. 

15 yKasaHHbiM peayjibTar AocrnraeTcn laioKe rew, mto b KaMecTBe CLUMBaraiAMX 

areHTOB ncnonbsyjOT opraHMMecKwe nepoKCMAbJ c TeMneparypoM pa3no>KeHMn BbiLue 
TewnepaTypbi c}}opMOBaHMfl, ho HM>Ke TeMnepaTypw pa3Jio>KeHMn TepMonnacTMMHoro 
noJiMMepHoro n/iaTepnajia. 

yKaaaHHbiM pesynbiaT AOCTwraeTcn TaioKe tgm, mto syriKaHMaaMMio 

20 anacToiwepoB ocymecTBnniOT nyT^wi mx Harpesa ao TewnepaTypbi paano^eHun 
yKaaaHHbix nepoKcuAOB, no Kpameih wiepe, b toJi MacTM c}3opMyK)ii4ero ycrpoMCTBa, 
KOTopan npwMbiKaeT k ero sbixoAy, nanpuwiep, k BWxoAy wa wiyHAUJTyKa v\m cjDMJibepbi. 

yKaaaHHbiCi peaynbTaT TaioKe AOCTVtraeTcn McnonbaoBaHwewi ycxpoiicTBa Ann 
4)opMOBaHi/iH TepMonnacTMMHoro nonnMepHoro MaxepMana c noKpbiTneM, 

25 HaHeceHHbiM, no KpaitHefi iviepe. na Macrii tom noBepxHOCTM ycTpoMCTBa, KOTopan 
npeAHaaHaneHa ^ns^ KOHTaicra c pacnjiaaoM TepMonxiacrmHoro no/inMepHoro 
MBTepMana, ii coAep)KaiAMM KaTanuiaaTop Ann cooTBeTCTByiOLMeii peaKUtiii 
ByjiKaHiiaauMbi a/iacTOMepoB. 

yicaaaHHbiCi peay/ibTBT' AOCTiiraeTcn TaiOKe iicnoJibaoBaHiieM ycrpoiicTBa c 

30 noKpbiTMeM. coABp^KaLUMM KBTa/iMaaTop \A BbinoJiHeHHbiM 14a peaMHbi, ajiacTiiMHOM npti 
TeMnepaiype c})opMOBaHMn nonnMepHoro MaTepnana. 
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yKaaaHHbiM peayjibTar flocTwraeTCH xatOKe McnonbaoBaHweiv! cocTaea 
TepMonnacTMMHoro nonnMepHoro waTepwana, coAep>Kau4ero nonMOXiec{)MHbi m 
Ao6aBKM anacTowepoB. npuMewi b KaMecTse anacTowepoB McnojibsyioT 6noK 
conoHMMepbi >KecTKMX nojiMwepoB (A) c TewnepaTypoM creioiOBaHMfl Bbiuie 
5 KOMHaxHOM, HO HM>Ke TeMnepaTypw ct)opMOBaHM^ yKaaaHHbix nonMO/iect}MHOB, w Ms\rmx 
nonnMepoB (B) c rewinepaTypoM creKnoaaHMH HM>Ke KOMHaxHow, npi/inewi 6noK 
conoxiMMepbi BbiBupaHDx co crpyKxypoti nwHeMHoro 6noK conoJiMwiepa A(BA)n, rfle n>0, 
MHM (BA)m. rfle m>1, wnw rpac}3x-cononMMepa, Korfla k wi^rKOMy noJiMwepy npwBMXbi, no 
KpawHeii Mepe, flsa 6oKOBbix cenvieHxa KecxKwx no/iMwepoB. npw cneflyiouJieM 
10 cooxHoujeHMw KOwnoHeHxoB: 

xepMonnacxMMHbie anacxoiviepbi - 0,001 - 10 Bec.% 
repMonnacxMMHbiii non^MepKbiM Maxepnaji * ocxa/ibHoe. 
VKaaaHHbiCi peaynbxax flocxMraexc5i xaiOKe McnoJibsoBaHMeM cocTaea 
xepMonjiacTvmHoro non^MepHoro Maxepnajia c Ao6aBKaMi4 xepMoruiacximHbix 
15 ajiacTOMepoB, b KoxopoM B Kawecxse >KecTKMX nonviMepoB npeMMyuiiecxBeHHo 
Mcnonbsyiox nojiMMepbi m cneflyiouiei^ rpynnbi: nojiMd0iipcyjibci3OH, 
noriMBMHtinnMpponMAOH, nonnMeTMJiMexaKpMnax, nonMcxvipoji, mecTKViih nojinuMMAr 
nontiypexaH, a b KaMecTse m^ifkuix nonnMepoB npeMMyuiecxBeHHO ncnojibsyiox 
nojinMepbi M3 cjieAyK)U(eM rpynnbi: nojiMAMMextuicMnoKcaH, nojiMMexiin- 
20 (fieHbuicMiiOKcaH, nojiiixexpact)xop3XMJieH, c|3xopMpoBaHHbiM noni/i3xviJieH uinui M^ncMe 
conoHMMepbi c]3xopMpoBaHHbix nonMonect)MHOB c cooxHomeHMeM axoMOB cjsxopa k 
axoMdM ymepoAa He MeHee 1 :2. 

TepMMH "xepMonnacxMMHbiit nojiMn/iepHbii) Maxepi/ian" uim ahh KpaxKOCXM 
"xepiwomiacxMMHbiM Maxepwan". "xepiwonnacx" osHaMaex waxepwan Ha ocHOBe 
25 nojiMMepa, Koxopbifi pa3MHrMaexc5i m npi/io6pexaex cnocoSHocxb k njiacxMMecKoi) 
Aect)opMai4viii npvi Harpeae ao xeMnepaxypbi MeHbUie xen/inepaxypbi ero xepMMHecKoro 
pa3no>KeHMH. TepiuinH "njiacxviMHa^i Ae4>opMaMMn" osnawaex Heo6paxi/iMyK} 
Aecf)opMai4iiK) noA AeMCXBvieivi MHoroKpaxHOM \nn\A AonrospeMeHHofl narpysKi/i 6e3 
paspyuieHMH. 

30 B oSuieM CJiyMae xepMonnacxumHbifi Maxepi/ian MMeex b cBoeM cocxaBe He 

xonbKo caM nonwMep, ho m paanwMHbre Ao6aBKM: anxMOKCMAanxbi, cxaSMnMsaxopbi, 
Ao6aBKM flfin yMeHbUieHM^i cxaxMMecKoro ajieKxpi^Mecxaa, opraHMMecKMe m 
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HeopraHMMecKwe HanojiHwrenii, KpacwreJiM. rmacTMCjJi/iKaTopbi, flo6aBKM, 
npeAOTBpaiMaiomMe cni/inaHMe. Hanpuwep aHTii6noKOBbie floBaBKM pn^ nonnwiepHoii 
nneHKM, Ao6aBKM. ynymuaioiUMe nepepa6oTKy nonwMepoB, Hanpwwep Macna m T.fl. 
npMMepb! nonwMepHoro Marepwana BKniOMajOT, ho He orpaHMMeHbi cneAyJoiMMM 
cnwcKOM: nonMonect)MHbi. (t)TopMpoBaHHbie ymeBOAopoflHbie nonnMepbi, bmhmji- 
nonwMepbi, aKpwnoBbie m wierMJi- aKpwnoBbie noJiMwepbi m sjiacroMepbi, nojiwaueTaTb! 
M MX conojiMwiepbi, nonM3<t3Mpbi, nonwaMMAbi. noniiKap6oHaTbi. nojiMcynbct)OHaTbi m 
nojiviypeTaHb!, repMonnacTMMHbie 3c|3Mpbi uennionoabi. 

npenwe Bcero. npeAnaraewioe rexHWHecKoe peiueHwe npeAHasHaMeno f\n^ 
Mcnonb30BaHM5« npw cJ^opwiOBaHMw nonMonec})MHOB. npMMepw nonMonecjDMHOB 
BKHJOMaiOT. HO HB orpaHMMGHbi noJiMMepaMM M cononwMepaMM 3TMneHa, nponnneHa, 
6yreHa. neHTena, reKcena. a raiOKe conojiMwiepaMi/i wioneicyn noni/ionectDMHOB c 
CMnaHawiM m c iwiOHOMepawM, coAep>Kau4mwM non^pHbie wioneKynbi, KOTopbie 

BKHIOMaJOT, HO He OPpaHMMeHbl BMHMJlOBblM CnMpTOM. aKpi/inOBOM KMCflOTOM, a TaK >Ke 
CMeC51MM 3TMX nOJIMMepOB. 

npaKTMMecKii npeAnoMTMTenbHbiMi/i wiaTepnanaMi/i ahh aKcrpysi/iM hbji^iiotcj?: 
nonMone(t)MHbi m mx cononnwepbi, nonyMeHHwe c ncnojibscBaHi/ieM MeTan/ioueHOBbix 
KaxanMsaTopoB m pp9\ KOTopbix xapaicrepHO ysKoe pacnpeAeneHi/ie MoneKyniRpHoro 
Beca. npsAJiaraewoe xexHimecKoe peuieme c neKOTopbiMM orpaHUMeni/iJiMM mokbt 
6biTb McnojibsoBaHo flj\9\ ynymsienm 3KCTpy3Mi/i cwieceM cbipbix anacTowiepoB c 
nepoKci/iAawiM. KOTopbie BynKani/isMpyioTCH no cBo6oAHO-paAMKanbHOMy MexaHi/iawiy, 
wnw TepMon/iaCTMMHbix snacroMepoB Ha ocHOBe 6noK cononMwiepoB, mjim npw 
SKcrpysMii cMecew TepMonnacTMMHbix noni/iMepoB c ajiacroMepawiM. 

B cooTBercTBMM c npsAXiaraeMbiMM TexHMMecKWMM peuieHMPMM b npouecce 
c|3opMOBaHM« TepwionnacTMHHoro nonuiwepHoro Majepnana ocyiAecrBnaeTCfl 
HaHeceHwe ynpyroro noKpbiTMfl na noBepxHocTb. KOTopaj? HaxoAMTc^i b KOHjaicre c 
pacnnaBOM nonwiviepHoro Marepwana. fln« yaejiMMeHMfl eeaAetfreicrHOM cKopocTM 
3KCTpy3Mii AOcraTOHHo HBHOcMTb ynpyroe noKpbiTwe b6jim3M BbixoAa wa c})opMyiomero 
ycTpoCicTBa c AnnHOii noKpbiTMfl ne wienee 10% ox uiMpMHbi aaaopa cJ)OpMOBaHMfl 
TepMoruiaCTMMHoro no/iMwepHoro Marepwaxia. fleacTBMTenbHO. ynpyrae Hanpfi>KeHMfl 
B noTOKe nonwwiepHoro wiaTepwana cocpeAOToseHbi B6nM3M BbixoAa m3 ctJopwiyioiAero 
ycrpoPiCTBa m McnonbsoBaHwe noKpbiTMfj y>Ke raKoCi a^mhw no3Bon5?eT saiweTHo 
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yeennHMTb cKopocTb 6e3Aect>eKTHOM aKCTpyawM ToncTOcreHHOM Tpy6bi mjim npo(jpv\m. 
npi/i yseJiMMeHMM fljiMHW ynpyroro noKpbiTM5i cBbime 10% or uiMpuHbi KaHana CKopocTb 
6e3flec})eicrHOM aKcrpyawM AononHMTejibHO Boapacraex. Flpw AnwHe ynpyroro 
noKpbiTwa Menee 10% or lUMpMHbi KaHana yeejiMHeHwe 6e3Aect)eKTHoW CKopocTM 
aKcrpysMM we npoMcxoAMT. 

HaHeceHwe noKpbiTnyi b npoijecce aKcrpysMM, Hanpwwep npw aKcrpysMM nepes 
wiyHALUTyK. ivio>KeT ocyiMecTBHOTbCT npw McnonbsoBaHMM coBpewieHMbix KOHcrpyKMMti 
MyHALUTyKOB nn9\ MsroTOBneHMJi wHorocnoiiHOM nneHKM wnn wiyHAiUTyKOB, 
coAep>KaiAMX nopucTwe BcraBKM pjn9{ noAaMW cwiaaKM Ha noBepxHOCxb, HaxoA^myiocfl 
B KOHTaicre c pacnjiasowi nojiMwepHoro MaxepMana (cm. naxeHT ClUA Na 4,485,062). 
OAHaKO, npeAnoHTMTenbHbiM ^snnerc^ HaHeceHwe m BOCCxaHOBneHMe noKpbiTWfl npw 
oca>KAeHMM Ao6aBOK M3 pacnnasa nonMtwiepHoro MaTepwana Ha noBepxHOCTb, KOTopaa 
HaxoAMTCT B KOHTaKxe c pacnjiaeoM. Tewneparypa 4)opMOBaHMfl nonwMepHoro 
wiarepMana AOJi>KHa 6biTb Bbitue cooTBeTCTByiomeM Tewineparypbi nnaBneHMj? Ao6aBOK 
MHM TewinepaTypbi creKnoBaHwyi Ao6aBOK, x.e. npw Tewnepaxype cjDopiviQBaHMyi 
Ao6aBKM AOJi>KHbi pasMflnaTbCfl m o6pa30BbiBaTb na noaepxHOCTM cnofi 
TepMonnacTMMHoro anacrowiepa, mhm cnoft cwiecw KOMnoHeHTOB cbipbix anacrowiepoB, 
MjiM cnoiS cwiecM cbipbix anacroMepoB m cujMBaioiUMX arenroB. B3aMM0AeMCTBMe 
oca>KaeHHbix aJiacTOwepoB c noaepxHocrbio m BynKaHM3auMfl KOMnoneHTOB 
anacTOMepoB b stom cnoe ppmboamt k co3AaHMio ynpyroro noKpbiTMfi na noBepxHocrw. 
CKopocTb oca>KAeHMfl AoQasoK pacrer nponopuMonanbHo mx KonMMecTBy b 
nojiMMepHOM wiaTepnane. CKopoctb M3Hoca ynpyroro noKpbiTMS onpeAenneTCH 
OKopoCTbK) cKonb>KeHMfl pacnnasa nojiMMepnoro Marepwana na rpani/iue noKpbixMH, 
HajiMHweM a6pa3MBHbix HacTwu b noni/iMepHOM Marepwane, aAreai/iew ynpyroro 
noKpbiTM^i K noeepxHocTM M MexaHMMecKMMM cBOMCTBawiM ynpyroro MarepMajia 
noKpbiTM?!. riooTOMy KonnMecTBO Ao6aBOK noASnpatoT a^h BbinojiHeHM5i 6anaHca 
Me>KAy CKopocTbK) M3Hoca i/i CKopocTbio oca>KAeHMfl noKpbiTMfl Anfl ero 
BoccraHOBneHi/i^i. HaM6onee npeAnoMTMTenbHbiM npeACTaBn5ieTCfl Bw6op m3 
AwanasoHa 0,001 - 10 Bec.%. 

ECJIM KOflMHeCTBO A06aB0K BBOAMTb MGHGe 0,001 % TO CKOpOCTb 0Ca>KAeHM5? 

noKpbiTMH SyAST HacTonbKO wiana, hto ne 6yAeT KOMneHCMpoaaTb ero m3hoc, 
BeeAeHwe aoObbok 6ojiee 10 % Hei4enecoo6pa3HO ns-sa Toro, mto ns-sa BbicoKoR 
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cKopocTM oca>KneHMfl noKpwTMe 6yAeT Hapacrarb 6bicTpee, new M3HaLUMBaTbC5i, mto 
MO)KeT npMBecTM K He>KenaTejibHOMy coKpau^eHHK) npoxoAHoro ceMeHidyi cf^opMyroiMero 
ycipofiCTBa. KoriMMecTBo AoOaeoK noASMpaioT Ann BbinoriHeHMfi 6ajiaHca Me)KAy 
UI3H0C0M 14 oca>KAeHMeM noKpbiTkin us Ai^anasoHa 0,001 - 1 Bec.%. 
5 HaHeceHMe ynpyroro noKpbiTM5i MO>KeT 6biTb npoM3B^eHo b OTHocMrejibHo 

KopoTKMX npoMe>KyTKax BpeMeHM. B ocranbHoe BpeM5i o6opyAOBaHkie Mo>KeT 6biTb 
McnoJibsoBaHO A^H aKCTpysMn noiiMMepHoro MarepMajia 6e3 aoSbbok mjim c ManbiM 
KOJiMMecTBOM AoSaBOK. HanpMMep, Ann ycKopeHHoro HaHeceHWJi ynpyroro noKpbirw^i 

MO>KHO 11CnOJ1b30BaTb CMeCM C SOJIbLUMM - AO 1 0 BeC. % COAep>KaHt4eM A06aBOK, a 

10 3aTeM McnoJibSOBaTb aoObbkm b KOJiMHecTBe He 6ojiee 1 aec. %, a npeMMyiiiecTBeHHO 
0,01 - 0,05 Bee. %. 

B TeXHMKG 3KCTpy3l411 AOSbBKM npMrOTOBJIRIOT B BMAB KOHUeHTpupOBaHHblX CMBCeih C 

nojiMMepHbiM MaTeptianoM, a rpaHynbi aroro KOHuemrpaTa AOSMpyioT \n cMeiuMBaioT c 
rpaHynaMM nonMMepHoro Marepnana b SKcrpyAepe. ilpMroTOBJieHMe 

15 KOHLieHTpMpoBaHHbix CMeceM Ao6aBOK no3BOJi5ieT orrmMMSMpoBaTb pasMep 
BKmoMGHMi) Ao6aBOK B nonnMepHbii) MarepMan. Oca>KAeHiie aoSbbok hb noBepxHOCTb 
€t)opMyK)U4ero ycTpoCicTBa nponcxoAWT b wecrax pe3Koro cy^Kenm noTOKa. Pa3Mep 
BKniOHeHMM He MOKBT 6biTb cnnuJKOM MajibiM (MBHee 0,1 mkm). TaK KaK B 3TOM cnynae 
3HaHMTenbHO CHM>KaeTCfl CKopocTb oca>KAeHM5i Ao6aBOK Ha CTeHKM cfDopMyiOLMero 

20 ycrpoMCTBa. Paswep BfcniOMeHMM ne Mo>KeT 6biTb cnmuKOM Sonbujuwi (6onee 10 mkm), 
TaK KaK cTaHOBMTCR aaivieTHOM HeoAHopoAHOCTb nojiyMaeMoro npoAyKxa. ripw 
onTMiwanbHOM paswepe BK/iraMBHUM (ot 0,1 ao 10 mkm) aojij? Ao6aBOK b 
TepMonnacTMMHOM MaTepnane ne mokbt 6biTb HM>Ke 0,001 sec % mjim Sonee 10 
Bec.%. fleWCTBMTeJlbHO, 3Ct)C{3eKTMBHOCTb oca>KAeHMfl A06aBOK ysejiMMMBaeTCji c 

25 yBenwHeHuieM pasMepa SKJiKDSeHMM (cm S. B. Kharchenko, P. M. McGuiggan, and K. B. 
Migler, "Flow induced coating of fluoropolymer additives: Development of frustrated 
total internal reflection imaging", J. Rheol. 47 (2003) 1523-1545) m. ecnw aohj? aoSbbok 
HM>Ke 0,001 Bee %, to npM onTMManbHOM pasMepe BKnioMeHMM b pacnnaae oca^KAeHMe 
Ao6aBOK Ha noaepxHocTb npoMcxoAMT nepaBHOMepno. A npn Aone Ao6aBOK 6ojiee 10 

30 Bec.% oca>KAeHMe Ao6aBOK npmomr k HeKOHTpontipyeMbiM i43MeHeHii5iM ce^enm 
noTOKa M npoc{}MJi5i npoAyKTa. 
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HaHeceHwe ynpyroro noKpbrrMii MO)KeT 6biTb npoMSBeAeHo npw wcnoJibsOBaHMM 
flpyroro Twna nojiMwepHoro wiaTepwana, Mewi ahh cJjopMOBaHMfl npoflyicra. HanpMwiep, 
fljiR HaHeceHMJi noKpbiTi/iyi mohcbt 6biTb McnonbaoaaH fleiueBbiii nojiM3TMneH mzKoih 
nnoTHOCTM (LDPE). a zaieu nonyMeHHoe ynpyroe noKpbrrne mo>kho McnonbaosaTb npw 

5 waroTOBJieHMM npoapaMHOM nonwoTM/ieHOBOM njieHKW m 6ojiee flopororo noJiMwepHoro 
MaxepMana, Hanpuwiep wieTannoueHOBoro nonMSTuneHa (mLLDE wnw mPE). 

TepiwMH "HaHeceHwe ynpyroro noKpbiTWfl" osHaMaer HaHeceHwe noKpbiTMfl m3 
Majepwana, ynpyroro no cpasHeHMK) c TepMonnacroMHbiM nonwMepHbiM MaTepwanowi, 
Ha >KecTKyio nosepxHocTb mum Ha cnoK flpyroro mhm xoro tkb ynpyroro MaxepMana, 

10 HanpMwep, BoccxaHOBneHMfl MSHoiueHHoro noKpbrrMfl wnw HapaiAMBaHM5? 

xoniAMHbi y>Ke wwieramerocji noKpwxwH. B xom MMcne mo>kho HanocMXb ynpyrwfi 
iwaxepMan oAHoro copxa na ynpyrMft waxepMan Apyroro copxa. Hanpwwiep, HanocMXb 
cnoW anacxoMepa. ycxoMHMBoro k aCpasMBHOMy MSHocy. na cnoiS anacxowiepa Apyroro 
copxa, KoxopbiM o6jiaAaex noBwuieHHOM apFezmih k nosepxHocxM Mexanna. Ynpyrwe 

15 cBOMCTBa MSMepflioxcyi pf\s\ xapaicrepHoro apewieHM npouecca. TepwiMH "xapaKxepHoe 
Bpewifl npouecca" osHanaex apewi^ MSMeneHMfl HarpysKM {fl^asneHm) b npouecce. 
XapaKxepHoe apeMfl nepMOAMMecKMX m KBa3MnepM0AviHecKMx npoueccoB MCMMcn;iexc5i 

KBK nepMOA OCLlMn/15?14MM. 

rioHMMepHbiM Maxepnan npw xewinepaxype Bbime xewinepaxypw cxeioioBaHMf? 

20 npoflsnfiex ynpyrwe ceoMCxaa f\n^ kopotkmx npoqeccoB m nnacxMMecKwe CBoiicxBa p/i^ 
AnwrenbHbix npoueccoB. Pj\n M3wiepeHM« cooTHoiueHM5^ Me>KAy nnacrMMecKoC^ m 
ynpyroM fledpopMsujAeih m A-nj^ onpeAeneHM^ AMHaMMwecKHX cbomcxb Maxepwana ero 
Aect)opMMpyK)x nepMOAMMSCKM, a MwieHHo: HaKnaAbisaiox CMHycoi/iAanbHO 
MsiweHjiKDiAyfocJi HarpysKy (cm. A.f0.rpoc6epr, A.P.XoxnoB. OwawKa b Mwpe 

25 noHMWiepoB. M., "HayKa", 1989; A.K).rpoc6epr, A.P.XoxnoB. CraxMCTMMecKaH cjDMSMKa 
nonnMepoB. M.. "HayKa", 1989). Ecnw F - cwna. npMno>KeHHafi k nnomaAW 
noBepxHocxM S b HanpaBnenMi/i napannenbHO axoR noaepxHocxM, xo Hanp5i>KeHMe 
CABwra a = F/S. TorAa Aecf^opwiauMn CABwra y = yo»SIN(a)t). Hanpf»>KeHVie CABura b 
B5?3KO-ynpyroM waxepnane npwH^xo onwcbiBaxb c nowioiAbio G' • ynpyroro Monym m 

30 G" - B5i3Koro MOAyJiJ?. TorAa a = Yo* (G'*SIN(cot) + G"*COS(©t)). Ha Owr.l 
rpac|)MMecKM npeAcxaBneHo a^ih xeMneparypbi 165°C waivieHeHMe ynpyroro MOAy™ G' 
M B5i3Koro MOAyJi^i G" c HacxoxoM B03AeMCXBMfl f = (o/27i Rn9\ nMHewHoro noHMaxMneHB 
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LL1201 XV, KOTopbiM Mb! i/icnonb30BanM b npuwepax peanMaaqwn npeflnaraeMoro 
xexHMMecKoro pemeHM^. KpMobie nepeceKaioTC5i npw qacroTe oKono 7 fu. B npeAene 
Manbix MacTOT B03AeficTB!/ia B5?3KMM MOAyHb 6ojibiue ynpyrofo MOAynji. to ecTb 
Maxepwan eeAST ce65i KaK ymp^mcrb, B npeflene bwcokmx MacTOT BOSAeMCTBMfl BflSKwtt 
5 wioAyJib MeHbiue ynpyroro MOfxynn, r.e. MaTepwan bbast ce6fl kbk TsepAoe reno. 

KaK noKaaaHo HM>Ke b npuwiepe 1 , npn aKcrpysMn pacnnasa aroro nonwaTMneHa 
npM Tewineparype 165**C BosHmaKyr RetpeKThi nosepxHocTM c MacroToR wx nomnenm 
OKono 20 ru. npMHMHB nofiBnGHMfl AecJjeKTOB MO)KeT o6-bflCH5iTbCH cneflyiomMM 
o6pa30M. Ha BbixoAe M3 wyHAunyKa noBepxHocTHbiiS cnoft npoAyicra ycKopsieTCJi m 

10 pacrarMBaeTCfl. ynpyrafl sneprm pacr^HceHMH MOMcer BbiCBo6o)f<AaTbCH a 
nepwoAMHecKMX nepexoAax "npwnMnaHMe-CKonbJKeHwe". r.e. cKaMKoo6pa3Hbix CABwrax 
noaepxHocTHoro cnofl Marepwajia ^Aonb noBepxHocro wiyHAunyKa b6jim3m ero 
BbixoAa. ^ B paspyuieHUM (ApoSneHuiM) noBepxHocTHoro cno9\ nonnMepa rpeutMHaMH. 
CooTHomeHi/ie ueymv ynpymwi m bhskum wiOAynewi (GVG") /v\^ pacnnaea 

15 noJiMiuepHoro Mareptia/ia Ha Hacrore B03HMKH0BeHMH pjatpeKTOB paaHo 3HaMeHMio K. 
OneBMAHO, MTO 3HaHeHuie K MOHcer MeH^Tbcn ot oahofo noJiMMepHoro Marepnana k 
ApyroMy m npM MSMeHewuiM Ten/inepaTypbi c}3opMOBaHM5i. ncnonbsoBaHHoro b 
npMiwepax peanmaiim nonMaTuneHa LL1201 K = 1.4. Bbi6epeM BenwHWHy K b 
KaMecTBe ct}aKTopa, onpeAexi^^ioLAero ynpyme cBOMCTBa MaTepnana. MarepnaJi 

20 noKpbiTMfi AOJi>KeH 6biTb ynpyrviM no cpaBHeHkiK) c pacnxiaBOM noxiMMepa, r.e. 
OTHOUJeHwe ynpyroro wiOAy™ k BHSKOwiy MOAynio Aon>KHO 6biTb Sonbuie 
cooTBeTCTByK)U4e{i Beni/mnHbi An$i noxiMMepa b K pas Ha Macrore nofiBJieHU^ 
AecJjeKTOB. ByASM cMwraTb, mto MaTepwan noKpbiTWfl fiBmercR ynpyrwiw MarepMaJioivi 
no cpaBHeHMK) c pacnxiaBOwi nonnwiepa, ecnw (G'noKpbmie/G"noKpbiTMe) > K«(G' nojimwep/G" 

25 no/iMMep) = TorAB Ha MacTOTe nomnenm AecjaeicroB ynpyrvift MarepMaji a^^^ 
noKpbiTM5? xapaKTepMsyeTCJi cooTHOUjeHweM GVG" > K^. Mojkho oHCMAaxb, mto b 
CBflsaHHoCi MexaHi/mecKoiS cwcTeMe "noni/iwiep - ynpyroe noKpbrrwe" npowaoWAeT 
AeMnct)MpoBaHMe Kone6amih. 

^ononHMTejibHO pjn^ nonyMeHMn noKpbiTVin Ha noBepxHocrui Heo6xoAMMO, 

30 MTo6bi M B npeAeJiB Manbix MacroT MBTepMan noKpbiTvi^i HBmnc^^ ynpyn/iM no 
cpaBHeHMK) c pacn/iaBOM noji^Mepnoro MaTepMana. C yseroM ct^aicropa, 
onpeAensiioLuero ynpyme cBoi^CTBa MBTepnana 3T0 osnaMaeT, hto b npeAene Manbix 
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qacTOT (flJiMTe/ibHoro BpeiweHM) BOsaeihcTsm an^ noKpbiTHfl oTHOujeHMe ynpyroro 

MOflyjlH K B513KOMy WIOflyjlK) (G'noKpbiTMe/G"noKpbrrMe)o > K»(G' nojiMMep/G" no/iMMep)o = KL, 

TAe (G' nojiMMop/G" nonnMep)o = L ~ OTHOLueHMe ynpyrofo MOAynR k B;i3KOMy MOAynio aha 
pacnnaBa nonMMepHoro wiaTepnana b npeAsne HM3Ki/iXMacT0T BoaAewcTSMfi. 
5 TaKMM o6pa30M, MaxepMan ^n^ ynpyroro noKpbiTM^ b KO/iMMecTseHHOM 

OTHOlUeHMM AOJDKeH yAOBHeTBOpHTb CneAyHDU4MWI ASyW yCJ10BM51M: 

(G'noKp«Tiie/G"noKpbmiG) > K^ TAB K = (G' nouMMep/G" nojiMMep) AH^ XapaKTepHOM 

HaCTOTbl B03HMKH0BeHMH Aec}3eKT0B, 

(G'noKpbnMe/G"noicpbm.e)o > KL, TRe L = (G* „oi,HMep/G" nonHMep)o Ha MaJIbJX HaCTOTaX 
10 BOSASClCTBMyi. 

Ecnu AHJi HaHeceHMH noKpbiTViH McnonbsyiOT MarepMan, KoropbiM Mwieer wanyio 
aAresMK) k repMonnacTHMHOMy nonMiwepHowy iwaTepwany, to pacn/iae nonwMepa 
cK0Jib3i/iT BAonb TaKOM noBepxHOCTM. CKOJib^KeHwe oAHoro wiaTepwana BAonb Apyroro 
npoMcxoAMT B pe3ynbTaTe ynpyroCi ABctDopwiaqMM noBepxHocTHoro cnoji MaTepwajiOB m 

15 nepnoAMMecKMX cabmpob BAonb noBepxHOCTM KOHxafcra a peaynbrare 
pacnpocrpaHeHMfl rpeuxm cABwra. CKOpocTb cKO/ib>KeHMfi cooTBeTCTByeT c^wiwie 
CABMroB 3a eAMHMuy BpeweHM. CKOXibKeHwe pacnnasa noni/iwiepHoro wiaTepwajia 
BAOJib noBepxHocTM ywieHbUjaer pacTOXceHne noBepxHOCTHoro cnoji npoAyfcra Ha 
BbixoAe M3 MyHAUJTyKa. OAHaKO m b 3tom cnynae Ha 6o/iee BbicoKwx CKopocT5?x 

20 npoMCXOAMT APoBneHne pacnnasa, ecm awinnnTyAa cABwroB senwKa i/i ni/iKOBbie 
3HaMeHum Harpy3KM npn pacryiKeHMM noBepxHOCTHoro cnofl npoAyKra npeabiiiiaeT 
npoMHocTb WiaTepwana. flna ysejiMMeHMfi eesAectJeicTHOM CKopocTM SKCTpysMW 
Heo6xoAMMO yMeHbiiJMTb awnJiMTyAy cABwroB pacnnasa BAonb creHKM m ysenuiMHTb 
MacTOTy 3TMX CABuroB, MTo6bi yweHbUJMTb HMKOSbie 3HaMeHM5i HarpysKM npw 

25 pacT5?>KeHWM B nosepxHocTHOM cnoe npoAyiora. riocKonbKy TpeinMHbi cAswra 
pacnpoCTpaHflJOTCfl BAonb nosepxHocTM KonraKTa, to TonmwHa ynpyroro noKpwTMsi He 
TaK sajKHa, kbk Annna ynpyroro noKpwTViyi Ha nosepxHocTw. Ynpyroe noKpbiTUie He 
TepjieT csoMX cbomctb, T,e. ivio>KeT oSpaTMWio Aec{)opMMpoBaTbC5i snnoTb ao TonunMHW, 
conocTasMMOM c AnnHoii wioneKynbi anacroMepa. Xot^i ynpyryio Ae^opiwauMK) xaKoro 

30 TOHKoro cnoa MpessbmawHo TpyAHO MSWiepMTb. npwpoAa ynpyrwx cbomctb noKpbiTMH 
KaMecTseHHO ne MsweHHeTCfl na yKasannbix MacuJTa6ax. 
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Ha npeACTaaneHo M3MeHeHMe ynpyroro m Bfl3Koro MOflynfl G*, G" c 

MacTOToPi BOZReihCTBm f An5? HeBynKaHwanpoBaHHoro c})TopMpoBaHHoro a/iacTowiepa 
"Viton® FreeFIow™ SC-PW", KOTopwR wiw McnonbaoBanw b npMwiepe 1 a^ji 
yBexiMMeHM^i CKopocTM 6e3flecf)eKTHoii SKcrpysi/iM. TaKOPi MaTepwan oSnaAaer wianow 

5 aAreawew k pacnnasy nonnaTuneHa, ho yBenwMeHwe iwaKCMMaJibHoft CKopoc™ 
6e3Ae4)eicTHOM 3KCTpy3MM npM Mcnonb30BaHMii aroro MarepMana ah^ noKpbixMfl 
HeaejiMKO, t.k, hb HacTore noflaneHM^i AecJjeKtOB (20 TuO cooTHOiueHwe wiexwy 
ynpyruM wioAyiiew v\ smmM wioAynewi G7G" < K^. MaBecTHO, mto npuweHeHwe 
Ao6aBOK HeaynKaHMSMpoBaHHoro cjjTopMpoBaHHoro ajiacTOwepa Dynamar pj\s{ 

10 ysejiMMeHM^i cKopocrw 6e3Ae<t)eKTHoi* aKcrpysMw 6onee 3ct)4>eKTOBHo, mbm 
McnojibSOBaHwe AoSasoK Viton [1]. Ha cfjMr.S npeACTasneHO M3MeHeHMe ynpyroro m 
Bfl3K0r0 MOAyJlfl G', G" C qaCTOTOft B03AeMCTBMH f A^fl HeBynKaHM3MpoBaHHoro 
4)TopMpoBaHHoro anacToiwepa Dynamar. Ma rpac|}MKOB bmaho, hto OTHoiueHMe 
ynpyroro wioAyJi^ k ansKOMy MOAynio hb xapaKtepHow nacroTe nonsnemn Ae^t^eKTOB 

15 3Toro MBTepnaJia Bojibuie mbm pjir MarepMana Viton ( G7G" > K^), OAHara He 

BbinonHfleTcyi ycnoawe (G7G")o > KL. 

Heo>KMAaHHO Mbi o5Hapy>KvinM, mto npw BbinonHeHUM o6oMxycnoBMft: 
G7G" > M (G7G")o > KL f\n9\ MarepMJia noKpbiTMfl, MaKCMWiajibHayi cKopocTb 
6e3Aec|DeKTHoii aKcrpyawM snam/iTenbHO yBenMMMBaeTCJi no cpasHeHMfo c 

20 TeXHMMeCKMWIM peiUeHM^MM, M3BeCTHbIMM M3 ypOBHJI TeXHMKM. 

TepMMHbi "pesMHa", "ynpyrwii MaxepMan" m. "anacnmHbiw MarepMan" b 
TexHMMecKOii nwTepBType - cwHOHMWibi. Oahbko hb npamiKe peswHow (anacTOiviepoM) 
HaabiaaiOT ne TonbKO raKOW MBTepwan, KOTopbiw y>Ke oSnaAaer ynpyrnwiM 
(a/iacTMMHbiMM) CBofiCTBaMM, HO M xaKOM, KOTopbiM MOKBT npnoSpexaTb ynpyrMS 
25 CBOMCTBa B pesynbTBTe XMMMMecKoCi M/i/inw TennoBOM o6pa6oTKM. HoaTOMy cnsAyeT 
pasHMMaTb Cbipyio peawHy (xiaTeKc, cbipoCi anacrowiep), He MMeiou4yK) CBHaew Me>KAy 
MoneKynaMM, Koropafi mn^ercf^ nnacrnMecKMM MaTepnanoM, m co6cTBeHHo peawHy 
(ynpyrwM anacrowiep), KOTopafi i/iMeej cb513M Me)KAy MoneKynawiM. 3ti/i cb^z\a wioryr 

6blTb KOBaXieHTHblMM. BOAOpOAHblMM, MOHHbIMM M 4)M3l/IMeCKMMl1. KOBaJieHTHbie CBJ13M 

30 coeAMHflioT aroMbi, KOTopbie MMBHDT oSiMwe aneKTpoHbi. ByjlKaHM3MpOBaHHbli4 
anacTOMep, b KoropoM Me>KAy wioneKynaMi/i ecrb KoaaneHTHbie cb513m, He nnaBHTc^ 
npi/i Harpeae, xotj? nawieHHeT cbom ynpyrvie cBOMCTaa. Ero mo>kho paccMaTpi/iBaTb kbk 



wo 2005/070650 



17 



PCT/RU2004/000416 



OAHy MOJieKyny c oMeHb SonbiuMwi MoneicynjipHbiM eecoM m cno>KHoia TpexiwepHoiS 
crpyKTypoii. ByjiKaHMSwpoBaHHbiiS anacrowep nonyMaioT xMMMHecKoR m/mjim TennoBow 
o6pa6oTKOw cbiporo amcTOMepa. Hanpwwep, cbipoCi anacrowiep cwieuJMBaioT co 
ciuMBBiomMWiM areHTawiM M KaTanwaaTopawM npoMecca ByjiKaHMaaqMM m HarpesaioT. 

McnonbsyeMyK) Ha npaicTMKe repwiMHOJioniK) ocno)KH5?eT tot cl^aKT, mto Ha 
npaKTMKe BynKaHMawpoBaHHbiM anacTOMepoM v\m pesnHoCi HasbiaaioT He TonbKO caM 
ojiacTOMep, HO m cwecb anacroMepa c HanonHMTennwiM, aHTifioKcuflaHTaMn, wacnaMW, 
M T.fl. nosTOWiy TepMMH "ByriKaHM3MpoBaHHbii4 anacTowiep" cooTBeTCTayeT TepwiMHy 
"pesMHa", noApaayweBayi. mto oh b o5meM cnyMae wwieeT cnojKHyio KOwinosMUMio. Ha 
4)Mr.4 M <t)Mr.5 rpac})MMecKM npeAcraBJieHO MSWieHeHMe ynpyroro w B^SKoro MOflynfl c 
MacTOTOfi B03AeficTBMfl a™ BynKaHM3MpoBaHHbix cMJiMKOHOBbix anacTowepoB. Bmaho, 
MTO ffj\9\ ByjiKaHMSMpoBaHHbix 3JiacTOMepoB G7G"> M (G7G")o > KL. HoaTOwy 
ByjiKaHMSMpOBaHHbie anacrowiepw iworyT 3c}Dct)eicrMBH0 npuweH^JTbc^i b KanecTBe 
MaTepwana pjnn ynpyroro noKpbiTWfl, mto npoAewoHcrpMpoBaHO b npwwiepax 
peajiM3ai4MM npeAxiaraewioro TexHUMecKoro pemeHMH. 

ajiacTOWiep, B KOTopoM nojiMMepHbie uenw coeAWHeHbi csm^Mui, 6onee 
cna6biMM no cpasHeHMK) c KOBaneHTHbiwiw cbs\39\m\a, paawijirMaeTcyi npn Harpeee m 
HasbiBaeTCfi TepMonnacTMMHbiM anacroMepoM. Ha dpv\r,6 m dp^AvJ rpactDHMecKW 
npeAcrraBJieHO MSwieHeHvie ynpyroro m snsKoro Monym c MacTOTow BoaAewcrBMH pj}^ 
TepMonnacTMMHbix CMni/iKOHOBbix sjiacTOMepoB Tn3-120 m 1113-80 npoMSBOACTsa 
KOWinaHMM Wacker npn 165X. 3tm snacrowiepbi pasMfirMaroTcyi npw TeivinepaType 
HM>Ke Tewineparypbi ct5opivioBaHMf!. Bmaho, mto a^^ stmx TepMonnacTHMHbix 
anacTOMepoB BbinojiHHioTcyi ycnosMJ? GVG"> m (G7G")o > KL, T,e. ohm iworyr 6biTb 
Mcnojib30BaHbi p,n9{ naHeceHMfi ynpyroro noKpbiTny?. Ha ct)Mr.8 npeACTaaneHo 
MSMeneHwe oTHOLueHWfi ynpyroro wiOAyn^i k smKOWiy wioAyJiK) a^^ nonMSTuneHa m p;iAa 
anacTowiepoB. 

fln^ nepepa6oTKM m cjDopiviOBaHMH yKaaaHHbix repMonnacTMMHbix nonwMepHbix 
MaTepwanoB Mcnonbayexcji o6opyAOBaHMe. npeMwiymecTBeHHo waroTOBJieHHoe m3 
wieTanjia, Hanputwep, MyHAUJTyKi/i, c})Mnbepbi, Tpy6bi, Kopnyca v\ BUHTbi aKcrpyAepoB. 
O6biMH0 Mcno/ibsyeMbie wieTannbi BKniOMaioT wHcrpyMeHTanbHyio m nerwpoBaHHyio 
cranb, Hep>KaBeioiAyK) cTanb, 6poH3y. wieAb, HMKeiib. flonojiHMTenbHo, noBepxHocri/i 
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MeTaiuioB Moryx wweTb noKphini^ a^J? yweHbUJeHMfl a6pa3MBHoro M3Hoca m KOppoawM. 
Hanpwwiep, ranbsaHMHecKne noKphrmyi m3 xpoMa, nnaxuHbi m poAMfl. 

MoneKyjibi ynpyroro noKpbirviJi Moryr npMKpennflXbCJi k noeepxHOCTO 
nocpeACTBOM KoeaneHTHbix, BOAopoAHbix m woHHbix CBflseft. B cnynae, ecnw 
MoneKynbi anacroMepOB. oca)KAeHHbie Ha noBepxHocTb, CB^saHbi c noBepxHOCTbio 
TOJibKO cnaSbiMM cwnaMW Me)KMoneKynflpHoro npMTO>KeHM5i (BaH-Aep-BaajibcoBbi 

CMJlbl), TO HeJlb3J1 rOBOpMTb O nOKpblTMM, a TOJibKO O nOABM>KHOM cjioe cwiasKM Ha 

noBepxHOCTM. TaK KaK noA BosAewcTBuewi ABM^eHi/ifl pacnnasa noJiMwiepHoro 
wiaTepwajia npowcxoAWT nepeABM>KeHMe Moneicyji BAonb noBepxHOCTM, T.e. MaTepwa/i 
Aec})opMMpyeTC5i ruiacrMMecKw (TeneT BAonb noBepxHocTn). MoneKynbi 
TepMonnacTMMHbix anacroiwepoB cswbiBaraTCJi c nosepxHocrbK) nocpeACTsoM 
npOHHbix BOAopoAHbix wnw mohhwx CB5i3eM. B npeAene tohkmx cnoeB 
TepMonnaCTMMHbiK anacrowiep oBpasyeT ynpyroe noKpbiTue, cxo>Kee no ct}M3i/iMecKMM 
CBOMCTBaM c tohkmm cnoewi BynKaHM3MpoBaHHOM pe3MHbi. nosTOwiy 3TV1 anacTowiepbi 
MoryT 3Ct5ct)eKrMBH0 npi/iMeHJiTbcyj b KanecTBe iwaTepnana fxn^ ynpyroro noKpbiTun, mto 
i/i npoAewiOHcrpMpOBaHO b npniwepax peanM3auMM npeAnaraewioro TexHi/mecKoro 
peujeHiin. 

TepMonnacTMMHbie anacroiwepbi, npnoSpeTaroim/ie npi/i narpese cnoco6HOCTb k 
nnacTMHecKOM AecfiopMaMMM. pasAenyiKDTca no CBoewiy crpoeHMra na ABa Knacca: 6noK 
cononMMepbi (c boaopoahom wnw cfiMSMMecKOi* CB5i3bK) Me>KAy MoneKynawiM) i/i 

l/IOHOMepbl. 

BoAopoAHbie cbhsm - 3to upmnyKenm aTowia BOAopoAa. KOTopbifi cBH3aH c 
aneKTpooTpwuaTenbHbiM btomom b oahom wioneKyne k aneKTpooTpMuaTenbHbiM 
BTOwiaM B APyroM MoneKyne. HoHHbie cbj?3M BoaHUKaioT M3-3a npMT5i>KeHMyi nonnpHbix 
MOHHbix rpynn pasHbix wioneKyn. Oi/iaviMecKMe cbasm - 3T0 cbji3m. sosHMKaramMe wiejKAy 
MoneKynawM M3-3a pasAeneHu^ cerMeHTOB wioneKyn 6noK- cononwiwepoB b o6"beMe. 

B npocTOM cononMiviepe MOHOwiepbi AByx tmrob nepewieujaHbi b 6ecnop5iAKe 
unw MepeAyKDTC5i. B enoK-cononwiwepe MOHOWiepw OAHoro Twna coeAMHeHbi b 
AnwHHyKD ^e^0HKy, a uenoMKM AByx wnw 6onee MOHOwiepoB coeAWHeHbi KOHuawiw. 
CononMwiepbi iworyT npoflanyrrb coaepujeHHO pasHbie CBoCiCTBa npw tom >Ke 
XMMMMecKOM cocTaae, ho pa3H0M BsawMHOM pacnono>KeHMM MOHOwepoB. BnoK- 
cononi/iwiepbi c ABywiH SnoKaMU npi/iwieHflroTCfl kbk noBepxHOCTHO-aKTMBHbie BeuiecTBa 
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Ana npuroTOBJieHMfl cycneHawi^ n aMynbcwti. CononMMepbi c Tpewin (unii 6onbUje) 
enoKawiM npenwiymecTBeHHo npuMeHnrarcji ksk repMonnacTMMHbie anacxowiepbi (Tns. 
TepMoruiacTMMHbie peawHbi). Ohm coAep>KaT "McecTKne' cerwieHTbi c TewinepaTypoM 
CTeKnoeaHMfl Bbime KOMHarHow rewinepaTypbi m •'MflrKne" cerwieHTU c TeMnepaiypoR 

CTeKJlOBaHMfl 3HaMMTeJ1bH0 WieHblUe KOMHaXHOM. CoOTBeTCTSeHHO. 6J10K- conojiHwiepbi 

xapaiaepM3yK)TCfl Asywi^i sHaMeHi/iaMM TeMneparypw creKnoBaHMfl. B tbrmx cMcreMax 
KecTKMe cerwieHTbi rpynnnpyioTca BWiecre m o6pa3yioT MHAMBMAVaJibHwe MMKpo^asbi 
B cpeAe MflrKMX cerweHTOB. noAo6Hbie MMqennaM b aMynbci/inx. CoeflMHeHwe jKecnoix 
cerweHTOB b MMKpoctjaay pa6oTaeT iok <jpmme(xasi canab aha MarKMX cerweHTOB 
nojiMwiepHoC^ Menu m o6ecneMiiBaeT ynpyrocTb Marepnana. Ha noBbiiueHHbix 
Tewinepaiypax MMKpo*a3bi jKecxKwx cerweHTOB paaNwrnaioTCfl. mo nosBonneT 
nepepaeaTbiBa-Tb xepMonnacTMHHbift anacrowiep noAo6HO o6biMHOwiy TepMormacry. 
OAHaKo npM He6onbUJOM npeBbiiueHMM TewnepaTypbi creicnoBaHMH yKecrmx 
cerwieHTOB. >KeCTKMe cenwieHTbi yAep»MBaioTCfl BMecre Ms-aa HecoBMecTMMocra c 
MflrKMMM cerMem-aMM, hto yaenuMMBaeT oTHOiueHMe ynpyroro tAORynn k snsKOMy 
MOAy/iK) Ann TPS no cpaBHeHuro c ocranbHbiMM noni/iwiepaMM. Rpn AanbHefiuieM 
noBbiuieHMM Tewnepaiypbi Mnueiuibi pacnaAaioTCfl. Bjiok cono/inwepbi c mmchom 
6noKOM 6o/iee AByx Moryr nwerb nwHeiiHyio crpyicTypy mjim crpyioypy rpa+r- 
cononnMepa. KorAa k wiarKowy nonwwepy npuBHTW >KecTKMe cerMeHTW. Xopoiuo 
M3BecrHbi npMWiepbi Tpu-SnoK cononniuiepoB: 

- Tna-C - 6jioK-cononMMepw Ha ocHOse crupojia: cTOpon-6yTaAMeH-cTMpoji 
(SBS), CTMpon-M3onpeH-cTMpon (SIS), m cTMpon-3TMneH-6yTaAMeH-CTMpoji (SEBS), 
-Tna-E - 6JioK-cononMMepbi >KecTKMX m MJincMX nonM3ct)MpoB, 
-Tn3-A - 6noK-conoJiMMepbi jKecTKoro noJiMawnAa m wyirKoro MHoroaTOwiHoro 
cnvipTa (nonMOJw). 

TepMonnaCTMMHwe ajiacrowiepbi co crpyicrypoCi nwHeCiHbix TpM-6noK 
conoJiMMepoB KOMMepnecKM AOcrynHW noA AecaTKawin roproBbix HaMweHOBaHMii, 
HanpMWiep VECTOR® (cm. httD:/Awww.dexcopolvmers com/Drodsheets/vector 41 11 . 
Bdf). Styroflex® (cm. httD:/Awww.basf.de/basf/h tml/Dlastics/enqlisch/paqes/stvrol/ 
stvrofle.htm) . KRATON® (cm. http://www.kraton.com/). Evoprene® (cm. 
http://www.alDhaaarv.eom/markets/consume r.html#evoDrene) m t.A- 
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nojiwypeTaHOBbie 6noK-cononMMepbi xaioKe coctostt m "wiHfKMx" cerwieHTOB c 
HM3K0M TeMneparypoM creicnoBaHMJ? m "^ecTKMX" cerweHTos. KOTopwe MMeioT 
TewihepaTypy cTeKnoeaHMH HawHoro Bbiiue KOMHaxHoii reMnepaTypbi. MjirKwe 
cemeHTbi - aro oGbiMHo nomodpiAp- mhm nonM3c|3Mp-AMon c MoneKynnpHbiM BecoM or 
5 500 AO 5000 a.e., npeMwiymecTBeHHO or 1000 flo 2000 a.e. >KecTKMe cerwieHTbi 

oSblHHO BKHlOMaiOT apOMBTMHeCKUM MHM aJlV1C|DaTMMeCKMM P^mZOiX^AaHBT B COeAMHeHMM 

c HmKOMoneKympHhm flwoneM mjim AnawMHOM. KoM6mau,m srm "mj^fkmx" m 
">KecTKMx" cerweHTOB oBpaayeT 5noK conojiMWiep rvina (AB)n, tab n>1. BoiibUii/iHCTBo 
noriMwiepoB repivioAMHaMMMecKvi HecosMecTMMO m mx cwiecM pasAenfitoTCfi. fla)Ke ecm 

10 no/iMiwepbi jiBn«K3TC5? nacTbio oahom MoneKyjiw - 6noK-cononMivjepa. ohm n/ioryr 
pasAen^iTbCfi b oS-bewie. noni/iyperaHbi npofiBnaK)T AByxcjDaaHyio oe-beMHyjo 
MMKpocTpyKTypy m-za xhmmmgckom HecoBMecrMwiocTM Me>KAy MnncMMH m TBepAbiwii/i 
QenvieHTaMM. B cnyMae nonwyperaHOB )KecTKMe cenweHTbi oeteAWH^jjoTc^j b 
nonyKpucrannnMecKMe AoweHbi, a wij^ncwe cenweHTbi (jDopwiMpyioT aMopct)HyK) MaypMuy 

15 BOKpyr. Oe-beAMHGHMe KecTKWX cemeHTOB b MMKpoc|3a3y oSecneHMBaeT 4)M3MMecKyio 
CBfl3b Me>KAy MoneKyjiawiM. rioMMMO (jpmmecKoih cbs\3v\ Me>KAy wioneicyjiaMM 
nonwypeTaHbi Mwieror cwnbHbie BOAopoAHbie cbasm. CBoWcTBa nonwypeTaHOBbix 
anacTOMepoB m mx XMMMMecKan crpyicrypa noApoBHo pacKpbiTbi b TexHMMecKOw 
jiMTeparype (cm. A. Noshay. J. E. McGrath, Block Copolymers: Overview and Critical 

20 Survey, Academic Press, New York, 1977; G. Oertel, Ed„ Polyurethane Handbook, 
2nd Edit., Hanser. New York. 1993). 

B ojmme or 3tmx M3BecTHbix npMMeHeHMil 6noK-conojiMMepoB b KanecTBe 
AoSaBOK an^ M3roTOBneHMn yAaponpoMHbix KOMnosMUMi), HanpMMep Rns\ 
i/i3roTOBJieHM5] yAaponpoMHoro nonMCTupona, b npeAnaraeMOM rexHMMecKOM peuieHMM 

25 npeAnoMTMTeJibHO, MTo6bi KBK KecTKMe, TaK M MJincMe cerwieHTbi MoneKyji 6noK- 
conoHMMepoB xapaicrepMSOBanMCb luianoM aAresMen k nojiMMepHon/iy n/iarepMany. ffji^ 
M9\rmx cerwieHTOB 6noK- cononwMepoB wianyio aAreswio k nonMonect)MHaM wwieioT 
CMnoKcaHbi M c})Topi4poBaHHbie yrneBOAopoAbi. CMnoKcaHbi coAep>KaT abb mjim 6onee 

BTOMOB KpeMHMfl, CBfl3aHHblX nOCpeACTBOM OAHOrO MJIM HeCKOJlbKMX BTOMOB 

30 KMCJiopoAa. KoMMepMecKM AOCTynHbi M HaM6onee A^uj^Bbi noriMCMnoKcaHbi co 
CTpyicrypoM nonMAniweTMncMnoKcaHOB, nonMAM4)eHMncMnoKcaHOB, nonwiwieTMn- 
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cjDeHMJicMnoKcaHOB, HanpMwiep npoflyicrbi noA ToproBow MapKofi SILRES® or cfDnpivibi 
Wacker (cm. httD://\AAWv.wacker.com/internet/webcache/en US/PTM/TM/SILRES/RTV/ 
SILRES MSE100.pdf) . 

noJiMMeTMnct)eHMncMnoKcaH m nonnAMMeTuncMjioKcaH nwieiOT oMeHb meKyto 

5 ("M^rKyjo") MoneKy/i^pHyKD qenb, t.k. coceflHue cb^ism Me>Kfly aroMaMW KpewHMfi m 
KMcnopoAa Moryr noAo6HO Ho>KHMi4aM naweHHTb yron Me>KAy hwmm, 3™ noni/iwepbi 
xapaKTepM3yK)TC5i MpesBbiHaCiHO hm3kom TewinepaTypoCi creKnoBaHUfi (-86''C m -123^*0, 
cooTBexcTBeHHO). nonMAMct)eHMncMnoKcaH aHanorMMHo nonMcropony niweeT 
">KecTKyK)" crpyKTypy Menu, Tewinepaxypy creicnoBaHMyi Bbitue KOMHaxHOM (49°C) m 

10 oSecneMMBaer dpmmecio/H) cB^sb Me>KAy nojiMfwepHNMH qenfjMM. TepwonnacTMMHbie 
pesMHbi Ha ocHOBe 6r!0K cononuiwiepoB, Hanpuwiep TpM-6noK cononwiviep co 
crpyKTypoM ABA, rp,e A ~ nonMAMct)eHMncMnoKcaH, B - nojiMAMivieTMJiCMnoKcaH, iworyr 
6biTb nonyseHbi aHanornMHO (cm. naxeHT ClilA Nfi 3,337,497). Mcnonbayji Ki/iHeTMMecKM 
KOHTporiMpyeMyK) nonnMepMaauMio. BnoK cononi/iMepbi Ha ocHoee nonwcvinoKcaHOB co 

15 CTpyKiypoM ABA i/i (AB)n, tab n > 1, ynoM5?HyTbi b nareHte CLllA Ms 5.624,754. 
MsBecTHbi repMonnacTMMHbie ajnacroMepbi, sicniOHaioiAMe nonMAMMerMJici/inoKcaH m 
jKecTKwe opraHMHecKne cerMeHTbi. Mop4>o/iorMfl m MexawnMecKMe CBOfiCTBa 
conoHMMepoB TMna ABA m (AB)n, r^e A - nonncTMpon, B - nonMAMwiexMncviJioKcaH, 
n>1, 6bmM BnepBbie wayHeHW b Hanane 80-x toaob b pa6oTax P. Bajaj, 8. K. 

20 Varshney, A, Misra, J. Polym. Sci. Polym. Chem. Ed., 1980, 18, 295 m S. K. Varshney, 
C. L. Beatty, Org. Coat. Plast. Chem. Proc, 1981, 45, 152). MopcfjonorMfl m 
MexaHMHecKi/ie cBoiicTBa 6noK cononMMepoB nonnAt^Me-ninGMnoKcaHOB c 
nonMyperaHaMui n c MOMeBuiHof) 6bmii MayMeHbi b pa6oTax I. Yilgoer, G. L Wilkes, J. E. 
McGrath, Polym. Prep., 1983. 24(2). 80; I. Yilgoer, A. K. Shaaban, W. P. Steckle, Jr. D. 

25 Tyagi, G. L, Wilkes, J. E. McGrath, Polymer, 1984, 25. 1800 m D. Tyagi, L Yilgoer, J. E. 
McGrath. G. L. Wilkes, Polymer. 1984. 25. 1087. rioKasaHo, hto b o6-beMe 3TMX 
TepMonnacTMMHbix nojiWMepoB npoMCXOAnx MMKpoc{)a3Hoe paaAeneHwe, mto 
oSecneMMBaex ynpyme CBOMCxBa MarepMana. TepMonnacrwMHbie anacxoMepbi na 
ocHOBe 3TMX 6noK cononuMepoB MMerox HawHoro nymune MexaHMMecKwe CBOi^cTBa no 

30 cpasHeHMK) c o6btHHbiMM cifini4K0H0BbiMVi pe3MHaMM. MHoroMMcneHHbie npuMepbi 
TepMonnacTMMHbix 6/iok cono/iMMepos na ocHose cn/iOKcaHOs, cxMpona m ere 
npoMSBOAHbix npeAcraBJieHbi b nareHjax ClilA NsNs 5,597,651, 5,665,822. 
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Mopct>ojionifl M cBOMCTsa anacroMepoB Ha ocHose 6jioK-cono/iMMepoB 
noJiMAMM^TMncMJiOKcaHa c nonwypeTaHaMM m MOMeewHOM 6bmM A^TanbHO nayMeHw b 
paSore (cwi. httD://scholarJibM.edu/theses/available/etd-72698--13572/unrestricted/ 
Disswhl2.pdf) , CTpyioypa m csoMCTsa 6noK cononwMepoB cwnoKcaHOB m 
5 noJiMyperaHOB M3no>KeHa a nareHjax CLUA NsNs 3,562,352. 6,291,587, 6.627,724. 
Mopcjjonornfl HeKoropbix Apyrux 6jioK-conoJiMMepoB nonnflMMeTuncMnoKcaHa 
flocraroMHO wayMSHa (cm. http://scholar.lib.vt.edu/theses/available/etd- 

38391 1 142975720/unrestricted/etd.pdf) . 

HcnojibsoBaHwe c KaMecTse Ao6aBOK TepwionnacTMMHbix anacroMepoB c 

10 XMMMMeCKOM CTpyKTypOM 6j10K COnonHMBpCB M3 >KeCTKMX nOJlMWepOB (A) M M5?rKMX 

noriMMepoB (B), rAe >KecTKMe nojiMiwepbi xapaicTepM3yK)TC5? reivinepaTypoM 
creicnoBaHMH sbiuje KOMHaTHOw. ho hmkb Tewineparypbi dpopMOBanm yKasaHHbix 
noriMonecjDi/iHOB, nosBonsqeT naHOCMTb ynpyroe noKpbiTwe oca>i^eHMeM AoSasoK. t.k. 
npw Tewneparype ct)opM0BaHMyi TaKwe anacTowiepbi cnoco6Hbi k nnacTWHecKOw 

15 Ae4>opMai4i/iii. McnojibaoBaHwe a 6noK-cononMMepax w^rKMX sracroMepoe c 
TewineparypOM creicnoBaHMfl HM>Ke KOMHaTHoft ynyMUiaeT ynpyrwe cbomctbh noKpbrrMJi. 

McnonbsoBaHwe nnHewHbix 6noK cononMWiepoB A(BA)n. rAe n>0, mjim (BA)m, rAe 
m>1, wni/i rpact)T-cononMMepoB, KOfAa k wiyirKowiy nonnwiepy npwBMTbi, no KpaWHew 
Mepe, Asa 6oKOBbix cerwieHxa >KecTKwx nonnMepoB, y/iyMUjaeT ynpyrwe CBOMcraa 

20 noKpbiTMfl M yseiiMMMBaeT eesAecjjeKTHyio CKopocTb OKCTpyawM. npewMymecTBeHHO, 
HaHeceHMH ynpyrux noKpbiTwft cneAyer McnonbaoeaTb repwionnacTMMHbie 
anacTowiepbi c TeMneparypoM creKnoBaHMf? }KecTKMX cerwieHTOB Bbiuje TewinepaTypbi 
PTiaBneHMfl nojiMwiepHoro wiaTepwana, xaK Kan OTHOuieHwe ynpyroro tAOfxym k BflSKOwiy 
MOAyJi»o Boapacraer c ywieHbiueHweM pasHMUbi Me>Kny TeMneparypoti creKnoBaHMJi 

25 AoSsBOK M TewineparypoM (JjopMOBaHUfi. OTHOiueHne ynpyroro wioAy™ k BflSKowy 
MOAynio Bospacraer raiOKe npw wcnonbaoBaHMM b KanecTBe wwrKMx cerwieHTOB 
nonwMepoB c rewinepaTypoK creicnoBaHMsi HawHoro (weHbiue KowiHaTHOfi 
TewinepaTypbi. SHaMeHi/iyi TewinepaTypbi creKnoeaHMyi Ana HeKOTopwx noni/iwiepoB 
npwBeAeHO Ana cpaBHenwa BTa6n.1. 

30 
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TaOnnua 1 . 


flonnMep 


TeMneparypa cxeKJiOBaHM^i 


nonM343iipcyjib0OH 


190°C 


noni/iBMHunnuppojiMflOH 


160°C 


nojiMKap5oHaT 6Mcct)eHOJia A 


150°C 


nojiMMeTuniweTaKpunaT 


120°C 


nonvicTMpon 


• 100°C 


nonMTerpactJTopaTMneH 


-73°C 


noniiwieTMniteHMncMnoKcaH 


-86^C 


nonMAMwieTMncwnoKcaH 


-123°C 



McnonbsoBaHne b KaMecrse >KecTKMX cerivieHTOB nonrnviepoB m cneAyHDiMew 
rpynnbi: nonM343Mpcynb(t)OH, nonMBMHi/inni/ipponnAOH, nonMMeTMJiMeraKpM/iaT, 
5 nonncTupon, >KecTKMM nonwuMHA, no/inypeTaH, nosBOJiHer yaenMMMTb aAreaww 
noKpbiTM^i K MBTannaM m ynpyme cBOMCTsa noKpbiTHM, T.e, yiweHbiuMTb M3Hoc 
noKpbiTM^i M ysenmmh cKopocTb 6e3Aec|3eKTHoti SKcrpyaMM. HcnonbsoBaHMe b 
KanecTBe wijipkhx noni/iMepoB nonniwepoB m3 cneAytOLMeii rpynnw: 
nojiMAMivieTMncMJioKcaH, noni/iMeTi/incj^eHMncujiOKcaH, nonMTeTpact)Top3TMneH, 

10 ct)TOpMpOBaHHblM nOPIMSTMneH, MHrKWe COnOHMMepbl Ct}TOpMpOBaHHblX nOJlM0ne€}3VIHOB 

c cooTHOLueHMewi aroMOB cjDTopa k arowiaM ymepoAa He wieHee 1:2, nosBonfieT 
ywieHbiiiMTb aAresMK) ynpyroro noKpbiTMH k pacnnasy nonnoJiectJMHOB, T.e. yse/iMMMTb 

CKOpOCTb 6e3Aec}DeKTH0M 3KCTpy3MM. 

MHorwe copra peawHbi c KOsajieHTHbiMM cb5I35!Mm i/inn BynKaHwawpoBaHHwe 
15 sjiacTOMepbi TepHK)T CBOM yppyn/ie cBowcTBa npw HarpeBe, craHOBarcji nunKMMM w 
pa3naraK)TC5i npw xeiwnepaType 180 - 200**C, xapaiorepHoii Ann nepepa6oTKM 
nojiMwiepHbix wiaTepi/ianoB aKcrpysMew. CpeAM coproB BynKaHwawpoBaHHbix 
snacTOMepoB (pesMHbi), coxpaH5iiou4Mx ynpyrocxb npw TewinepaType ct)opMOBaHM« 
TepwionnacTMMHbix nonnwiepHbix wiarepManoB, mo>kho BbiASJiMTb abb HawSo/iee 
20 cTofiKMe K Harpeay w 3/iacTMMHbie npw TewinepaType dpopMOsam^ TepMonnacTMHHoro 
MBTepiAana rpynnbi: 

• (})TopMpoBaHHa5i pesMHa, T.e. pesMHa. nonyMeHHajj BynKaHM3ai4Mefi 
cjDTopupoBaHHbix sjiacTOMepoB c MoneKynnpHbiM secoM He wenee 10 000 npw 
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cooTHomeHMM MMcna ajOMOB ct)Topa k aroMaM ymepoAa He wieHee 1:2, b 
MacTHocTM, pesMHa, nonyMeHHafl BynKaHi/iaauweii nojiHocTbio ct>TopMpoBaHHbix 
3JiacTowiepOB, 

• cMJiMKOHOBaj? pesMHa, T.e. pesMHa, nonyMeHHan BynKaHwaaMMeM cmiMKOHOBbix 
5 3JiacTOMepoB, M B MacTHocTM, cjDTopupoBaHHayi CMJiMKOHOBa^ pesMHa, T.e. 

pesMHa, nonyMeHHan ByjiKaHwaaLJiMeM cj)TopMpoBaHHbix cMJiwKOHOBbix 
anacTowepoB c cooTHOiueHweM KoriMMecxBa aroMos c})Topa k aToiwaM yrnepoAa 
He Menee 1 :2. 

TepwiMH "ByjriKaHM3aMM5i pesyiHw" MO>KeT 6biTb onpeAenen KaK peaKLiMji, b 
10 KOTopoii MaTepnan npMo6peTaeT cnoco6HocTb k o6paTMMo£i f\e(popMai\m noA 
AeMCTBMewi MHoroKpaTHOM HarpysKM b pesyjibTare o6pa30BaHM5i KOBaneHXHbix CBflsew 
Me>KAy MoneKyjiaMM, Cyu4ecTByeT rpn ochobhwx MexaHwaiwa BynKaHMsaqMM 

CUHMKOHOBblX OJiaCTOMepOB, 4)TOpMpOBaHHblX OJiaCTOMepOB, CjjTOpMpOBaHHblX 
anaCTOMepOB, MOAM4)Ml4MpOBaHHblX CMJiaHOM, M conojiMwiepoB C})TOpMpOBaHHblX 

15 nonnwepoB c cwnaHowi: 

• cBo6oAHo-paAt^KanbHbi(i MexaHii3M, 

• noJiMKOHAeHcauMfi, 

• rMAPocMJii/ipoBaHne. 

ByJlKaHM3ai4M51 cjDTOpMpOBaHHblX 3naCTOMepOB M nOJIMCMnOKCaHOB MO>KeT 

20 npoMcxoAMTb no CBo6oAHO-paAMKanbHOMy wiexaHMSwy npvi Harpese b npMcyrcTBMM 
cuiMsaioinMX arsHTOB, Hanpuwiep, npw TennoBOwi pasnoKeHWM opraHWMecKwx 
nepoKCMAOB (cujMBaiomMX areHTOB). CymecTByroT Hecnei4Mct)MMHbie m cneuwctJMMHbie k 
BWHMXi rpynne nepoKCWAw. nepoKCMAw, cneuiM(4)MHHbie k bmhmji- rpynne, 
oSecneMMBaiOT ByjiKaHMsauwio anacTowiepoB, coAep>KaiijiMX bmhmji- rpynnbi. 

25 OnTMManbHoe cooTHOLueHMe Me>KAy KonMMecTBOM cbipbix anacTOMspoB m nepoKCMAOB 

MSSeCTHO M3 TeXHMMBCKOil M nBTeHTHOii HMTepaTypW. CepbSSHblM HeAocraTOK B 
MCnonb30BaHMM OpraHMHBCKMX nepoKCMAOB An51 ByXIKaHMSaUMM B TOM, MTO OHM MoryT 

npoM3BOAMTb nojiMMepM3ai4MK) He TonbKo ajiacTOMepa, ho m caMoro 
TepMonnacTMMHoro MaTepMana. 
30 nepoKCMAbi LUMpoKo McnojibsyiOTcyi TaiOKe pj\^ MOAMCt)MKauMM nonMone4}MHOB oprano- 
cJ)yHia4MOHanbHbiMM cMnanaMM. nanpMwep BMHMmpMwieTOKCM- cwnaHOM mjim 

BMHM/rrpMOTOKCM- CMJiaHOM. PlpWCOeAMHeHMe OpraHOC}3yHKI4MOHaJlbHblX CMJiaHOB c 
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nerKorMflpojiM3yeMbiMM rpynnaMM k nonnwiepHbiM wioneKynaw, Hanpuwep MOJieKynaM 
c})TopMpoBaHHb!x anacTOMepoB wnw MoneicynaM nonncunoKcaHOB, noaeonj^eT 
npoBOAMTb BynKaHMsauMK) cbiporo anacTowiepa no peaKUMW nonnKOHAeHcauMw, T.e. b 
npMcyrcTBMM napoe boaw. Xi/iMimecKaj? KOMnosMLtwH wcnojibayewibix b 
5 npoMbiLuneHHOCTM nepoKCMAOB M CMJiaHOB M xexHonorMfi MOAUcfjMKauMM nojiMwiepoB 
CMJiaHaMM noApo6Ho M3no>KeHbi b paSoje D. Munteanu, "Crosslinking and controlled 
Degradation of Polyolefins" (cm. KHwry Hanz Zwelfel, Ed., Plastics Additives Handbook, 
5nd Edit., Hanser, Munich, 2001, 725-811). 

KoWinOSMMMM Ha OCHOSe CWnOKCaHOB, M0AMC})Ml4Mp0BaHHblX CMJiaHOM, ¥im 

10 conoHMMepoB cMJioKcaHOB w opraHO-cjDyHKqMOHanbHbix cwjiaHOB, Macro wcnonbsyioTCfl 
B aAresMBax, BynKaHMsnpyioiAMxcji noA RePicrsmM napoB BOAbi Ha B03flyxe npw 
KOMHaxHOM Tewnepaxype no peaKUMW nonnKOHAeHcaMUM. Pf\n roro, HTo6bi 
npeAoxBpaxwxb BynKaniisauMio noA Aef'cxBMeM napoB boaw bo BpeMfl xpaHSHMfl, e 
cocraae xaKwx KOWinosMMMfi AonoriHMxenbHO npucyxcxsyiox nerKorwApoJiMsyewibie 

15 opraHO-cjjyHKUMOHanbHbie cwnaHw c xewnepaxypoii KwneHMJ? b Awanaaone 120 - 
160**C, Hanpwwiep xpuMexoKCMCMnnnnponaH. TaKwe Ao6aBKM pearMpyiox c boaoii, 
npoHMKaiomeia b ynaKOBKy, m npeAOxspaiqaiox BynKaHiiaaiJiMK) nojiMiwepHbix wioneicyn. 
Ha oxKpbixoM BOSAyxe nexyMwe cwjiaHW ncnapaioxcj! m3 KOMnoawunw m nonwwiepbi 
BynKaHnawpyioxcfl. nonynpoAyKxawM npouecca cujmbkm SBJi^ioxca nexym/ie 

20 coeAMHSHMJi, HanpMMBp, cnwpxbi, yKcycHaa Kwcnoxa m awwHw. 

BynKaHMaauM^i 4>xopMpoBaHHbix anacxoMepoB, MOAMc})Mi4MpoBaHHbix oprano- 

c))yHKUMOHaJlbHblMM CMJIBHaMVI, COHOHMMepOB Ct)XOpMpOBaHHblX 3JiaGX0Mep0B Vi 

opraHo-cjjyHKMMOHaJibHbix cwnaHOB, cwnoKcaHOB. MOAMctsMUMpoBaHHbix opraHO- 
c]3yHKUM0HanbHbiMM cMJiaHaMi/1 I/I cono/iMMepoB cMJioKcaHOB ui oprano- 

25 4>yHKMMOHaXlbHblX CMJiaHOB MO>KeX npOMCXOAWTb B npMCyXCXBMM napOB BOAbI M 

KaxajiMaaxopa. TaKwe anacxowiepbi mo>kho McnonbaoBaxb b KaMecrse 
oAHOKOWinoHeHXHoiS Ao6aBKM. BynKaHM3ai4M5i cwecw nencorwAPonMayeMbix cwJiaHOs m 
c|)xopMpoBaHHbix anacxoMepoB c niAPOKciin rpynnaMui mm nonncMJioKcaHoa c 
rwAPOKCMJi rpynnawiM xaKHce wo^ex npoMcxoAwxb no peaKuwn nonnKOHAeHcauMW, x.e. b 
30 npi/icyxcTBMU napoB boabi. Cmbcm axi/ix anacxoMepoB c CMJiaHaMM mo^o 
McnoJibaoaaxb b KanecTBe AByxKOMnoneHXHOM aoSbbicvi. 
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PesMHa, KaK m 6onbiiji/iHCTBO nonnwiepHbix MarepManoB, npoHHuaewa flna 
napoB BOflbi, no3TOMy npw ycnoBwn nonaflaHU^ napoB BOflbi Ha Bbixofl cjDopMyjoinero 
ycrpoMCTBa, HanpuMep, MyHAurryKa, BynKaHMsaqufl cooTBercTByioLMMX cbipbix 
anacTowiepoB wnn cmgcm anacroMepos c cunaHawiM, cnoco6Hbix k BynKaHwaaqnM b 
npMcyrcTBMM boabi no peaKunn nonnKOHAeHcauuM, MO>KeT npoMcxoflHTb He TonbKo na 
BbixoA© MyHAULiTyKa, ho m Ha HeKoropoivi paccro^iHMM or BbixoAa. Ecnw ne npuHMwiaxb 
cnet4ManbHbie wepw f\n9\ ocyuiKn BOSAyxa, oSAyBaroiuero sbixoA ^opwiyioinero 
ycrpoMCTBa, to napbi boaw, HopManbHO npucyrcTByioLiJiMe b sosAyxe, o6ecneMMBaK:)T 
BynKaHMsauMK) noKpbiTM^i b5jim3m BbixoAa m3 €j3opMyK5inero ycTpoMCTsa. fljiwHa cno« 
BynKaHMSUipoBaHHoii pest/iHbi b6jim3ii BbixoAa onpeAejineTc;) CKopocrbK) A^cfictiysMtn 
napoB BOAbt B peai/ine m yBejiMMi4BaeTc;i co speMeneM. Ann m^^y^^^ napoB BOAbi 
BHyrpb pe3MHbi Ha mySwHy 2 mm TpeSyercfl 6onee 2 wacoB. TojiaiWHa 
oSpaayioLLierocfi noKpbiTMfj b stom cnyMae 6yAeT nepeMeHHoii, a wMeHHO - c 
yse/iMMeHMeM TonmMHbi noKpbiTMfl B cTopoHy BbixoAa m ctjopwyfooiero ycrpowcTBa, 
HanpMMep, BbixoAa m MyHAUixyKa. Ectim He npuHUMarb cnem^ajibHbie Mepbi no 
yAajieHMK) boaw M3 nojiMMepHoro Majepwana, to By/iKaHMsaMMfl noA AeftcrBweM 
napoB BOAbi, pacTBopeHHbix b noJiiiMepnoM MaTepviane, M0>KeT npoMcxoAMTb v\ 
BHyipM SKCTpyAepa. CoAepjKaHwe napoB BOAfai b tbkmx nenonnpHbix nonwMepax, KaK 
nojiMonecJjMHbi, cocTasnneT 30 - 60 Hacreii Ha mmjijimoh, a a^a cononwMepoB c 
nonfipHbiMM rpynnaMM Twna OTMJiBMHMnaMeTaT cocTaBxiJieT 300 - 400 sacreiS Ha 

MMnJIMOH. 

CKopocTb peaKLtiiM nojinKOHAeHcaMMM snaMMTenbHO BoapacraeT b npyicyrcTSMM 
KBTanMsaTopa. Ppsi peaKuiiiM nonMKOHAeHcaMMii EisBecTHbi KaTant^aaTopbi na ocHOBe 
coeAMHeHMM BKnK)MaK)iAMX. HO He orpanimeHHbix MeTannaMM i/i coeAWHeHMfiMM 
MeTannoB M3 cneAyroiqeft rpynnw: ojiobo (Sn), tmtbh (Ti), CBWHeu (Pb), Ko6anbT (Co), 
KBfXMViih (Cd), Kanbunii (Ca), umpkohmm (Zr). 

ApyroM cnoco6 ByjiKaHUiaaMMM ciuiMKOHOBbix anacTOMepoB, (}>TopiipoBaHHbix 
anacTOMepoB m ct)TopMpoBaHHbix cmjimkohobhx anacTOMepoB, coAepramwx bmhmji- 
rpynnw, - sto rwAPOcwnMpoBaHMe (hydrosilation) ~ T.e. peaKMwn c CMnoKcaHaMM, 
coAep>Kau4MMM rpynnbi KpeMHMw-BOAopoA Si-H. CooTHOiueHwe Me>KAy cunoKcaHaMM. 
C0Aep>KaLUMMM Si-H rpynnw. m nonnMepaMM. coAep>Kau4MMM bmhm/i- rpynnbi, mookst 
KoneSaTbCjq b lumpokom Awanaaone ot 1:1 ao 1:100. Tmapma- m bmhmji- rpynnw Moryr 
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6biTb MacTflMM OAHOM noHMMepHOM uenoMKM ci/iJiMKOHOBoro anacTOWiepa mjim 
cf)TopMposaHHoro cMHUKOHOBoro onacTOMepa. PeaKUMH SHam/iTenbHo ycKopflercfl npn 
yBeni/iMeHMM TeMneparypbi i/i b npMcyrcTBMM KaranvisaTopa (nnarnHOBoro mjim 
poAweBoro KOwnneKca, xoTfi cyii^ecTByioT m flpyrue KarajiMaaTopbi Ha ocHOBe 

5 wiexannoB nnaxMHOBOM rpynnw). B naxeHTe CliJA Ns 2,970.150 noKasaHO, mto 
KaranHTHMecKOM aKTMBHocTbio o6naflaeT MMCibm Merajin nnarnHbi, Hanpwwiep 
nnaxMHa, oca>KAeHHa« Ha aKTMBupoBaHHbm yronb mjim MenKOAWcnepcHyio oKMCb 
an\OMmm. B nareHre CLUA 4,578,497 noKaaana KarsmrmecKa^ aKxuBHOCTb 
AMOKCMAa nnaTMHbi. BbinonHeHi/ie tom noeepxHocro ycrpoficTB aji« cj^opMOBaHw^i 

10 pacnnaaa nojiwMepa, KOTopa^ npeAHasHaMena a^ji KOHTaicra c pacnnaBOM nojinwiepa, 
c Ao6aBKaMM MerannoB m/mhh coeAMHeHwii Merannoa, a raioKe wx cnnaBOB. 
BKHJOMaioinMX MeraJinbi m nnaTMHOBOii rpynnbi: nriaTMHa (Pt), nannaAwti (Pd), poAWW 
(Rh). upMAMM (Ir). pyreHMM (Ru), ocmmm (Os), oSecnewMoaeT ByjiKaHMsauMio cnofi 
CMJIMKOHOBOil peSMHbl B peaKL(MM rMApocMni/ipoBaHMJi Ha noBepxHOCTO. 

15 ranbsaHMMecKwe noKpbrrMfl Ha ocHOse nnaTMHbi. nanjiaflMfl n pof\m nosBon^iOT 
nonyHMTb npoMHyio, i/isHococTOMKyio noBepxHOCTb c xopoiueii aAresweft cwjimkohob k 

TaKOM nOBepXHOCTM. 

Bo3Wio>KeH BapwaHT, b kotopom hb peawHy oAHoro copra HaHOCHTCH ynpyroe 
noKpbiTwe M3 peawHbi flpyroro copra. B sacTHocTM na noBepxHocro cwnMKOHOBoti 
20 pesMHbi Mo>Ker npoMCXOAwrb oca>KAeHi/ie n BynKaHMsaqMfl cjjropMpoBaHHofi 
CMJiMKOHOBOfi pesMHbi MJiM ct^TopwpoBaHHoi^ pesMHbi Ha ocHOBB ymeBOAopoAOB. 
MsBectHO, Mro copra cmjimkohobom peaMHbi, cnocoSHoii k BymaHwaaMMM nofl 
AeMCTBwewrnapoB boaw, wwieior xopomyio aAreawKD k Meranny m oKMcnawi-MerannoB m 
Moryr 6biTb wcnonbaoBaHbi fv}s\ ysenmeHm aAreaww nosepxHOCTM k APymw copraM 

25 CM/IMKOHOBOft peSMHbl. Ha nOBepXHOCTb raKOM CMJlMKOHOBOiS peSMHbl MOTKer 

npoMCXOAwrb oca)KAeHMe c{)TopMpo8aHHbtx anacroMepoa, Hanpwwep ct)ropMpoBaHHbix 
cMJiMKOHOB, cnoco6Hbix K BynKaHM3aMMM B npucyrcTBMM napoB BOAbi. McnonbsoBaHwe 
raKoro MHorocnoKHoro ynpyroro noKpwrwfl no3B0/i5ier yMeHboiMTb a6pa3MBHbiW M3Hoc. 
B ApyroM Bapi/ianre na noaepxHocrb ByjiKaHidsi/ipoBaHHoii cunnKOHOBot) pesnHbi 
30 npoMcxoAMT ocajKABHue ynpyroro noKpbirwfl m repMonnacrnMHoii cwnnKOHOBoii 
pe3MHbi. B cneAyJOiAewi Bapwanre, Ha noBepxHOcrb CHanana Hanocjir cnow ynpyroro 
noKpbiTWfl M3 cMjiMKOHOBoii pe3MHbi. coAep>Kaiuefi B KaMecTse Hano/iHwrena wnn 
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floSasoK coeAWHeHM^ wnw nopoujoK weTannoB m cnnaeoB wierannoB nnari/iHOBoti 
rpynnbi. TaKOM cnoti cmjimkohoboK peawHbi wiokbt 5biTb HaHecen oca>KneHi/ieM 
floSaBOK, cnoco5Hbix k By/iKaHnaaLiMM b peaKuwM noiiMKOHAeHcaMnw. TorAa Ha 
noBepxHocTM TaKoPi peanHbi MO>KeT npowcxoAWTb BynKamsaixm cmjimkohob APyroro 

5 copra, a vtweHHo - rex cunnKOHOB, KOTopwe cnoco6Hbi k BymaHmaixm no peaKuww 
ri/iAPOcMnMpoBaHnn. Cnow cwnnKOHOBoii peawHbi, coAep>Kau4eM AoSaaKM 
KaTanwaaTopoB, Mo>KeT Sbixb HaHeceH b npouecce (l)opM0BaHi/i5? TepwionnacrMMHoro 
Marepnana, mhm cneuManbHO MOKer 6biTb naroTOBneH MyHAuixyK m APyroe 
oSopyAOBaHMe fip^ (jpopMOsanm c yKaaaHHbiM peawHOBbiM noKpbiTweM Ha 

10 noBepxHOCTM, npeAHa3HaHeHH0M Ann KOHTaicra c pacnnaaoM nojiMwiepHoro 
wiaTepnana. 

Oca>KAeHMe m BynKaHwaaLtMH peawHw mokst npowcxoAWTb npn pasAenbHoii so 
BpeMeHM noAa^e KowinoHeHTOB ajiacroMepoB, Hanpuwiep, b KaMecTse Ao6aBOK 
ajiacTOMepa b nojiMWiepHOM wiaTepnane cHaMana noAaiOT cwjiMKOHbi, coAep>KaiiiMe 
15 HeHacbimeHHbie cbasm ymepoA-yrnepoA (C=C) c KaTanMsaTopoM peaKUMM 

rMAPOCMJlMpOBaHMH. a ZBTBM CMJlMKOHbl. COAep)KaiUMe CB513M KpeMHMM-BOAOpOA (Si-H). 

CooTseTCTBeHHo, Hao6opOT, Mo>KHO CHaMana noAaBarb cnJiMKOHbi, coflepjKamwe 
CBJ13W KpewiHMi^-BOAOpOA (Si-H) c KaTajiMsaTopoM peaKum rMApocMni/ipoBaHMfl, a 
sarewi cMnnKOHbi. coAepjKaiuwe HenacbimeHHwe cBflsn ymepoA-yrnepoA (C=C). 

20 Mo)KHO HaHocMTb ynpyroe noKpbiTvie, MepeAyfl Ao6aBKM b npouecce <|}opMOBaHMfl. 
TaKMM oepasoM, npoMCxoAWT nocnoSiHoe oca>KAeHMe m nepewieiuMBaHMe KownoHeHTOB 
anacTOwiepa Ha noBepxHOCTM wiyHAUJTyKa. PeampyioiAMe KOwnoHeHTbi anacroMepoB 
Moryr 6biTb pasAenbHO nepeMeiuaHW c nonwiwepHbiM MaTepwanoM m npi/iroTOBJieHbi b 
BMAe rpanyn aha xpaHeHwn m AosMpoaaHMfl. B 3Tom cnynae mokct npoM3BOAMTbcyi 

25 pa3AenbHa5i bo speMeHu noAa^a rpanyn c pa3HbiMM Ao6aBKaMM, a CMeatMBaHne m 
BynKaHMsauwyj anacrowiepoB oSecneMUBaeTCfi nwiub na noBepxHocro ycrpoiicTB ^ns^ 
(JjopMOBaHMfl pacnnasa xepMonnacTMMHoro nonMMepHoro Majepwana, KOTopbie 
HaxoA^TCfl B KOHTaicre c pacnnasoM nonMwiepHoro Marepviana. 

HaneceHwe na nosepxHOCTb wierannoB ynpyrwx noKpbn-Mii. Koropwe MSonwpyioT 

30 Merann ot KOHTaicra c pacnnaaoM nonwwiepHoro Maxepnana, o5ecneMMBaeT 
MHoroMMcneHHbie rexHWHecKwe npeMwiymecTBa, b MacTHOCTM: yBenvmeHwe 
gesAecjaeKTHoR CKopocrw aKcrpysuM npoAyKxa, ywieHbUjeHMe ^annems^ npeccoBaHM«, 
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yMewbLiieHMe norpeBnyieMoti npw cjDopMOBaHUM (viou4Hoct!/i, yMeHhuieme 
TeMnepaTypbi cfjopMOBaHn^, yweHbiueHMe lepMUMecKoro pa3no>KeHMJi nonwMepHoro 
MBTepMana b sacTofiHbix aoHax, ynymueHMe BHeoiHero bmas waflenufi, yivieHbUjeHMe 
a5pa3MBHoro usHoca MeTanna, yMeHbOjeHne Koppoawn Meranna or KOHraKra c 
5 pacnnaBOM nonnwiepHoro Marepwana m }KMflKOCTOMM aha oxna^Kaenm m o6pa6oTKM 
npoAyicra. 

06o6may? aHanwa npeAnaraewibix rexHMMecKMX petueHMw, mo>kho OTMernTb. hto 
ynpyroe noKpbiTwe HaHOCMTcyi Ha noBepxHocib, HaxoAHiMyjoc^ b KOHraKre c 
pacnnasoM noxii^MepKoro Msrepmna, npei/iMyiAecTBeHHo nyreM oca^KAeHiifi Ao6aBOK 
10 sJiacTOMepoB m pacnnaBa TepMormacn/iMHoro Marepi/iajia. B KBMecTBe Ao6aBOK 
HaMSoJiee qejiecoo6pa3Ho Mcnonb30BaTb cneAyK)U4iie a/iacroMepbi: 

• TepMonnacTMMHbie anacTowepbi, KOTopwe pa3MflrMaK)TCfl. ho coxpaHflioT 
ynpyme CBOMCTBa npn TeMnepaType 4)opMOBaHi/i5i. TaKMe anacroMepbi 
o6ecneHMBaioT HaHeceHwe ynpyroro noKpbiTMjj Ha noBepxHocrvi, 

15 HaxoA^u^ei)c5i b KOHTaiae c pacnnaBOM. McnonbsoBaHVie TepMonnacTMMHbix 

anacTOMepoB - aro Ha^Sonee npocrofi cnoco6 HaHeceHkin ynpyroro 

nOKpblTM5?. 

• SnacTOMepbi, KOTopwe BynKaHM3MpyK)TCH no peaKifMii rMAPOCM/iMpoBaHWJ? 

no peQKum nojiWKOHAeHcaMMM. 

20 B KaMecTBe aoSbbok mo)kho Mcnojib30BaTb AsyxKOMnoHeHTHbie CMecu npM 

ycnoBMM coBMecTHOfi Vim pasAexibHOii noAaMM KOMnoHBHTOB cMecn. B KaMecTBe 
Ao6aBOK MOHCHO i4cnojib30BaTb KarainidaTopbt cooTBeTCTByiOLAMx peaKUMii m HanocnTb 
KaraniisaTop na noBepxHOcm, HaxoAnuiMecn B KOHTaicre c pacnnaBOM. flpM ycnoBMM 
McnonbsoBaHMfi opraHWMecKMX nepoKcwAOB b KawecTae ciunBaKDiMMX areHTOB. 

25 HaHeceHwe ynpyroro noKpbiTw^i oSecneMMBaercyi Harpeaow ctghkm wiyHAiuTyKa Bbiuie 
TewinepaTypw pa3/io}KeHM5? nepoKCMflOB, ho HM>Ke Tewneparypbi pa3Jio>KeHM5i 
TepMonnacrnMHoro nojiMMepHoro Marepiiaxia, HanpwMep, b6jim31i BbixoAa m 
MyHAUJTyKa (ciw. nareHT CLUA Ns 4,578,497). 

CyiAHOCTb 3a5iBJifieMbix i43o6peTeHMM nofiCHnerc^ npuiMepaiuii^ peamzaum in 

30 rpacpmecmMVi MaTepyiajiaMi/i. 
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Ha 4)Mr.1 npeACTaBJieHbi KpwBbie wsMeHeHnyj ynpyroro m BH3Koro MOAyJi^ Ahh 
pacnnasa nonnaTuneHa b saBMCHMOCTM or MacroTbi flecJjopMauwn npw rewinepaType 
165X. 

Ha (pvir.2 npeAcraBJieHbi KpuBbie MSMeHeHM^ ynpyroro m BHSKoro wioAynn Afi« 
(J)TopMpoBaHHoro nonwMepa VITON b saBMCMMOCTM or Macroxbi AectJopwiauMw npw 
rewnepaType 165°C. 

Ha cjDMr.S npeAcrasneHbi KpwBbie MawieneHMfl ynpyroro w BflSKoro iwoAy/i^ AJi« 
ct5TopMpoBaHHoro no/iMMepa DYNAMAR b aaBMCMMOCTH or nacTOTbi Aec{)opMauMM npw 

Tewneparype ISS^'C. 

Ha (pvirA npeACTaaneHbi KpwBbie MawieHeHMj? ynpyroro m B5i3Koro wioAynn Aii« 

CMJlMKOHOBOCi pe3I/IHbl RT-601 B SaBMCMMOCTM OT MaCTOTbl Ae4>opMai4i/iM npM 

TeiwnepaType 165°C. 

Ha c}3Mr5 npeACTasneHH Kpi/iBbie MsweHeHMfl ynpyroro m B5?3Koro Moaym fliifi 
CMjiMKOHOBOM pe3MHbi SilGel 612 B aaBMCMMOCTM OT MacTOTbi AectJopwiauMM- 

Ha ct)Mr.6 npeACTasneHbi KpMSbie MSMeHeHWJi ynpyroro i/i B^sKoro wioAynn Aii« 
TepMonnacTi/iMHoro anacroMepa 1113-120 b saBMcwwiocTM ot MacTOTbi Ae^opwiauMM 
npw Tewneparype 165**C. 

Ha (jpv\rJ npeAcraBneHbi KpwBbie mueHBHrn ynpyroro vi BflSKoro wiOAyii^ A^fl 
TepwionnacTMMHoro anacroMepa Tn3-80 b saBwcMMOCTM ot Macroxbi Aect)opwiauMM 
npM rewinepaType 165**C. 

Ha ct)Mr.8 npeAcraB/ieHbi KpwBbie oTHomeHMfl ynpyroro MOAynJi k B^aKowy 
MOAViiK) An« TepMonnacTMMHbix anacrowepoB 1113-140, 7113-160, 
HeByjiKaHwanpoBaHHoro sjiacToiwepa Dynamar n nonMOTMJieHa LL1201 b aaBWCMMOCTM 
OT MacTOTbi Aect)opwiai4MM npi/i TewinepaType 165X. 

Ha cJ)Mr.9 npeAcraBneH cxeMaTMHecKM BapwaHT BbinonHeHMJi ycrpowcTBa Ana 
3KCTpy3MM c McnonbsoBaHMewi wieTannnMecKoro mhm CTeicrwHHoro wyHAurryKa ^ns^ 
3KCTpy3MM Kpyrjioro cTep>KHfl. 

Ha ctJMr.lO npeACTaaneH cxeMaTMMecKM sapwaHT BbinonHeHM5? MyHAimyKa jvis\ 

3KCTpy3MM TOHKOCreHHOi^ Tpy6bi. 

Ha (})Mr.11 npeACTasneHbi xapaiaepwcTMMecKMe KpwBbie mMeneHm RBBnenm 
npw yseHMMeHMM cKopocrw aKcrpyauM noni/iaTvineHa Mepea wiyHAUiTyK. uisroTOBneKHbiK 
M3 Hep>KaBeK)iAei* cram 6e3 noKpbiTHfl (cnnoiUHan Kpmap). Kpnaaf? wawieHeHUiJi 
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qacTOTbi noflBJieHMyi flecjDeKTOB Ha noBepxHOCTM npoflyKTa npw yeejiMMeHMM CKopoam 
SKcrpyauM npeflCTaBJieHa nyHKTMpoM. 

Ha 4)Mr.12 npeAcraeneHbi xapaKTepMCTMMecKne Kpnawe mMeHenm flaaneHUfl 
npn yBejiMMeHMM cKopocTM 3KCTpy3MM nonMSTuneHa Mepea MyHAiuryK, naroTOBneHHbift 
M3 Hep>KaBeK)iMeM cra/iM 6e3 noKpbiTwa (cnjioujHa;? Kpma^), c tohkmm cnoew 
HeBynKaHMsnpoBaHHoro anacTOMepa VITON (0,3 mkm, nyHKTwp), c tohkmm cnoewi 
HeBynKaHM3MpoBaHHoro anacTOMepa Dynamar (0,3 mkm, tomkm) m c tohkmm 
noKpbiTweM ynpypMM TepMonnacTMMHWM anacroMepoM Tn3-160 (0,09 mkm, ujtpmx- 
nyHKTMp). KpecraMM noweMeHbi MoweHTbi no^BJienMe Aecf^eKTos noaepxHOCTM. 

□peAnaraeMbie TexHWHecKwe peiueHMf? npeAHaaHaneHbi flji^i McnojibsoaaHMfi 
npw cj}opMOBaHMM TepMonnacTMMHbix no/iMMepHbix MaTepwanoB. 

npMMep 1 

Cnoco6 peanM30BbiBanw c wcno/ibsoBaHMeM ycrpoCicTBa cjDopMOBaHMfi 
repMonnacTMMHoro nonMMepHoro MarepMana, BKniOMaKDmero cfjopMyjomee 
ycrpoflCTBO b swAe MyHAUiTyKa a^h aKcrpysMw nonMSTMJieHa, npeACTasneHHoro 
cxeMaTMMHo Ha c(DMr.9 . 

ycrpoMCTBo coAep>KMT HecymwM Kopnyc 1 c npMcnoco6neHMflMM flnn ero 
Kpennenm k aKcrpyAepy, MOHTa^KHyio uinwribKy 2, o6oMMy 3, yKpenxieHHyio Ha. 
HecymeM Kopnyce, KonbLieByio nnacTOHy 4 aha ycraHOBKM MywALUTyKa, bmhtw 5 Rn^ 
KpenneHMfj KonbueBofl nnacTWHw 4 m o6oiSMbi 3 k necyoieMy Kopnycy 1 , wyHAiUTyK 6 b 
BMAe TpySKM AHJi BbiAaBnMBaHM5J CTepjKHj?. Ha BHyrpGHHeii noBepxHOCTW MyHAturyKa 
HaneceHo noKpbiTMe 7. KOTopoe mo^gt 6biTb KaTa/iMTMMecKMM noKpbiTMew, mjim 
noKpbiTMeM, caAep>KamMM OKCMAbi MexajinoB A^fJ ynyMiueHMfi aAresMw snacxoMepoB k 
MerannMMecKoii noBepxHocTM, mjim ynpyrwM noKpbiTMeM. B MacTHocTM. ynpyroe 
noKpwTMe MOKGT 6biTb BbinojiHeHO c Ao6aBKaMii KaTajiM3aTopoB cooTBercTByjomefl 
peaKUMM ByjiKaHMsaqwM anacTOMepoB. ycrpoiicTBO coAepncwT AaTwwK AaBneHM« 8 w 
pe3b6oByio KpbiujKy 9. 

HpM peaJiMsauMM cnGco6a ycrpoMCTBO cjDyHKMMCHMpyer cneAywinMM o6pa30M. 
B aarpysoMHyio ewKocTb ctjopwyroiAero ycTpoMCTBa c nopujKeBbiM aKcrpyAepoM (Ha 
MepTe>Kax ne noKaaaHw, KaK He OTHOCflmwec^ k cyiAecxBy npeAnoKeHMfl) aarpy^KaiOT 
4>opMyeMbm Marepwan m BbiAasJiMBaioT ero c aaAaHHow cKopocTbio nepes wyHAurryK 
6. B cnynae Mcnojib30BaHMfl KaTanMTMMecKoro noKpbixMfl oho BsaMMOAeWCTByer c 
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flo6aBKaMM anacTowiepoB. BBeAeHHbiwiM a (JjopwyeMbiM MaTepwan, mto BwabiBaex mx 
BynKaHnaauMK) m oca>KAeHMe Ha yMacriox noKpbmwi. B cnynae McnonbSOBaHMfl 
ynpyroro noKpbiTHfl. HaHeceHHoro apyniMv\ wieTOAaMU, aro noKpbiTiie, 
BsanMOAeMCTByji c c|)opMyeMbiM waTepnajioM, o6ecneMMBaeT ocajKAeHne hb yMacxKax 
noKpbiTMH flo6aBOK M3 cjjopMyeMoro waTepwana pnfi KOwineHcauiiM MSHOca noKpbrrnji. 

McnojibsoBaHHbift nonMarnneH LL1201 XV npoMSBOflCTBa KOWinaHMH 
ExxonMobil (cm. http://www.exxonmobil.com /chemican. xapaicrepMayeTca 
cneflyiomMMM napawieTpaMw: nnoTHOcn. - 0.926 ^/cM^ TOSKa nnaBneHna - 123"C, 
MHAeKC pacrwaBa - 0.7 r 3a 10 MWHyr, peKOweHAyeMan npoi/iaBOAHTenewi 
TewinepaTypa sKcrpyaMU - 180 - 200-C. flnji SKcrpysMM 6bir ncnonbsoBajin nopuiHeBoii 
3KCTpyAep npoMSBOACTBa KOWinaHnn Loomis (cm. http://www.loomisproducts.com) c 
AwawieTpoM Kawepbi pflu Maiepnajia - 60 mm, c AnwHOii - 200 mm, c MaKCMManbHWM 
flaBneHMOM b icaMepe - 400 atM. Pmn aKcrpysuM Mcnonbaoeann MyHAurryKW c 
AnaMBTpoM MMJiMHAPWMecKoCi nojiocTM Ann ABvoKemn pacrwaaa 6 mm m AnwHoPi 32 

MM M 48 MM. 

npM 3KCTpy3iiM noHMSTiwieHa Mepes MyHAunyK us Hep>KaBeiou4eM crani/i AnnHoii 
48 MM c HapacTaHMSM CKOpocrw or 2 ao 300 mm/csk npi/i npeBbiiueHUM KpMTMMecKofi 

CKOPOCTM 3KCTpy3MM npOAyiCT MMBJl HepOBHyiO nOBepXHOCTb. KpMTMMeClCafl CKOpOCTb 

nonaneHMJJ KBasMnepnoAHHecKi/ix noaepxHOCTHbix Ae^eicroB Ann nojiMaxMneHa 6e3 
Ao6aBOK anacTOMepoB npw reMnepaiype 165"C cocraBuna 5,4 mm/csk. Ha cjJMr.ll 
npeAcraBneH rpactJMK nsMeHeHi/wj AaBJieHMn npn yaennHeHMM CKopocru 3KCTpy3MM 
(cnnoiuHan Kpnaaji). BpeMeHHbie nacTOTbi noeepxHOCTHoro penbe^a Ha npoAyiae b 
[PlO, T.e. OTHOiueHne CKopocru aKcrpyswM a [mwi/cbk] k nepi/ioAy nosepxHOCTHoro 
penbect)a a [mm] 6biJiM M3MepeHbi m npeAcraBneHW nyHicTMpoM. HaSnroAaeMan 
MacTOTa noflBJieHMJi Aec|3eKT0B nemwr b AnanasoHax ot 13 ao 40 Tu npw cpeAneM 
3HaMeHMw MacTOTbi OKono 20 ^^. OTHOiueHMe ynpyroro woAynn k snsKOMy MOAynio Ann 
pacrmaBa nonMSTunena Ha Hacrore 20 Tu cocTaBxineT K = 1 ,4. 

SaxeM Ann aKcrpysMM ncnonbsoBanw wyHAiuTyK m3 Hep^Kaaeromefi crajin 
AnwHOM 32 MM c tohkmm cnoBM cjDTopi/iposaHHbix anacTOMepoB MapKH "Viton® 
FreeFIow™ SC-PW", "DYNAI\/iAR" Dyneon (3!V1) m TepMonnacTHMHbix anacrowepoB na 
ocHOBe cunoKcaHOB. flnn HaHeceHMJi cnon ajiacroMepos na BnyrpeHHioio 
noaepxHOCTb MyHAUiTyK 5 OTCoeAUHnnn or aKcrpyAepa m aanonHJUiw 



wo 2005/070650 



PCT/RU2004/000416 



pacnnaeneHMbiMM anacroMepaMM. Sarew MyHAUJTyK npvicoep/nmm k SKcrpyAepy, 
HarpeeajiM ao xeMneparypbi cjDopMOBaHMfl m npoBOAwnii aKcrpyawfo pacnjiasa 
nonwaTMneHa co cKopocrbK) oKono 2 Miw/ceK b TeneHMM 30 mmh. B peaynbraxe 
anacTOMep BWAaBiiMBancfl Hapy>Ky m yHOCwncfl pacnnaaoM nonwaTMneHa, ho Ha 

5 creHKax wyHAiUTyKa ocrasajira tohkmm cnoii anacroMepos. Sarewi npoBOAMJiw 
3KCTpy3Mio nojiM3TMXieHa c HapacraHweM CKopocrw or 2 ao 400 mw/cgk. 

Ha 4)Mr.12 npeAcrasneHbi rpac})MMecKM KpwBwe MaweHeHM^ AaaneHMfl Ha 
wiyHAunyKe npw yaejiMMeHMM CKopocTW sKcrpysMM (xapaKrepMcrMMecKwe KpwBbie) aha 
iwyHAiuTyKa 6e3 noKpbiTMJi (cnnoiUHafl Kpnaafl), co cnoew anacrowepa Viton (nyHKrop). 

10 CO cnoew anacTowiepa Dynamar (LUTpwx-nyHKTMp) m co cnoeiw TepwionjiacTMMHoro 
anacTOMepa 7113-160 (tohkm). KpecrawiM Ha KpuBbix noMeqeHO BoaHMKHOseHMe 
Aect}e!croB Ha noBepxHocrw. Bmaho, hto npn wcnojibsoBaHMM xepMonnacTOMHoro 
anacrowiepa Tn3-160 HaSnioAaeTCfl HaM6ojibQjafl 6e3Aect)eicrHafi cKopocTb 
3KCTpy3MM. npw M3MepeHMM xapaicTepMCTMsecKMX KpMBbix Mepes MyHAUlTyK 

15 npoAasnMBani/i okojio 0,4 kt pacnnaaa nonwaTMneHa. riocne npoBOAeHMfl aKcrpysMM 
MyHAtiiTyK CHMiwanw h nyrewi mMepenm anejapwHecKoCi ewiKOCTM npoBOAwnw ouenicy 
ToninMHbi noKpbiTMfl Ha noBSpxHOCTM wiGTajina. 

flnfl cpasHeHMfl ctomkoctm cnof? ajiacrowiepoB k MSHOcy Mepe3 tot >Ke 
wyHALUTyK npoBOAMJiM aKCTpyawK) BTopofi pas. flpw noBTopnoM aKcnepwiweHTe 6bmo 

20 nonyMBHo, mto npw wcnojibaoaaHMM TepwioruiacTHMHoro anacrowiepa 7113-160 
SHaMeHwe 6e3Aect)eKTHOM CKopocTi/i aKcrpysMM MSweHM/TOCb c 142 ao 105 MM/ceK, a 
TO/iiUMHa cnofl wsMeHM/iacb c 0,09 ao 0,07 mkm, b to speiwyi kbk npw McnonbaoBaHMi/i 
HeByjiKaHMSMpoBaHHoro anacTOwepa Dynamar 6e3flect>eKTHafl cKopocrb aKCTpyam/i 
M3MeHMJiacb c 107 AO 79 mm/csk, a ToniMMHa cjion MSMeHMJiacb c 0,3 ao 0,07 mkm. 

25 flMHaMMMecKay? BnsKocTb TepMonjiacTMMHoro anacTowepa 7113-160 HaMHoro MeHbme, 
MeM cooTBeTCTByKDinee snaMeHwe cJ^TopuposaHHoro anacroMepa Dynamar. CToCiKOCTb 
cnoa 7113-160 k wsHOcy noaeony^eT roBopwTb o HaHeceHHH tohkofo noKpbiTHf? m aToro 
TepMonnacTMMHoro ajiacroMepa na BHyTpeHHWio nosepxHocTb MyHALuryKa. (Ipn 
McnonbsoBaHMM TepMon/iacrnMHoro anacroMepa 7113-160, xapaKTepwcrMKi/i KOToporo 

30 yAOBJieTBopflioT o6oi4M ycnoBM5iM G7G"> M (G'/G")o > KL, Heo6xoAMMbiM flpn 
HaHGceHMfl ynpyroro noKpbiTM5i, mo>kho roBopuiTb o HaHeceHMn tohkofo ynpyroro 
noKpbiTMfl. A npM McnonbsoBaHMM HeBynKaHM3MpoBaHHoro anacroMepa Dynamar, pj}^ 
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KOToporo He BbinonHflerc^ ycnoBue (GVG")o > KL, mokho roBopwTb TOJibKO o cnoe 
cwiasKM Ha BHyrpeHHeCi noBepxHocTw MyHAUiryKa. flpyrne TepMonnacTHMHbie 
anacTOwiepbi (7113-80, Tn3"120, 7113-140), xapaKrepwcTOKM Koropbix yAOBneTBop;?jiM 
060MM yKaaaHHbiM ycnoBUflM, HeoBxoAMMbiwi A^fl HaneceHMJi ynpyroro noKpbiTMJi, 
5 TaKXce noKa3anM xopoLuyro crofiKOCTb noKpbiTH^i k M3H0cy m abicoKiie SHaneHMn 

eeSAecjDeKTHOM CKOpOCrU 3KCTpy3MM. 

SHaHenm TOJiuMMHbi noKpbiTM^ nocne npoBeAenn^ SKcrpysMM, Kpi/iTidHecKoii 
CKopocTM no^BneHM^ Aect^eKTOB npM McnojibsoBaHMM cranbHoro MyHAUJryKa 6e3 
noKpbiTMfl M c noKpbiTH^iMM, fffAHBMmecKoih B513KOCTM MaTepi/iaiia nOKpbfTMn Ha 
10 xapaKTepHOM MacTore 20 ^^ w OTHotueHWR ynpyroro MOAynJi k ensKowiy wioAynro hs 
xapaicrepHoi^ qacroTe 20 fit m Ha Macrore 0,06 npuBeAeHbi e 7a6nime 2 pjns\ 
cpaBHeni/in. AeyM^ 3Be3AOMKaMM noMeneHbi ABe nocneAHne crpoKM radmuibi, b 

KOTOpblX npMBQAeHbl 3HaMeHI/in T0J1li(l4Hbl nOKpblTH;) V\ KpMTMMeCKOM CKOpOCTM 

3KCTpy3Mki nocne Asyx nocJieAosaTejibHbix aKcrpysnfi. ripMBeAeHHbie SHa^enm 

15 fffAHBMmeCKOiA BASKOCTM COOTBeTCTByiOT COOTHOUJeHI/IK) G'VcD, [Pa*S], CDS 27Cf /\nH 

MacTOTbi f = 20 ru. 



7a6jiMUa 2. 



riOKpblTMe 


TojiU4iiHa 

nOKpUTVIJI, 

[mkm] 


KpMTviMecKan 

CKOpOCTb, 

[MM/ceK] 


BflSKOCTb, 

[Pa-sl 


G7G" 


G7G"|o 


Ees noKpbiTMn 




5,4 


2372 


K=1,4 


L = 0,2 


VITON 


0,07 


13 


722 


0.7 • K^* 


1.4- KL 


DYNAMAR 


0,3 


107 


4650 


1.17 .K* 


0.7 • KL 


Tn3-160 


0,09 


142 


645 


1.22 .K^ 


2,5 • KL 


Tn3-140 


0,36 


136 


1840 


1,53 •K'' 


2,5 • KL 


Tn3-120 


0,64 


103 


1815 


1 ,38 . 


2.1 • KL 


Tn3-80 


0,45 


98 


1170 


1,22- 


1.4 • KL 


DYNAMAR ** 


0.07 


79 


4650 


1,17. 


0,7 • KL 


Tn3-160** 


0.07 


105 


645 


1.22. 


2.5 • KL 



wo 2005/070650 



PCT/RU2004/000416 



35 

riDMMep 2 

CnocoS peannaoBbiBanM c McnonbaoBaHMewi ycTpoWcraa tv\s\ c{3opMOBaHM5i 
TepMonnacTMMHoro nojiMwiepHoro wiaxepMana, npeACxraBneHHoro cxewarMMHo Ha 
(t)Mr9 M BKHfOMaioiuero c|)opMyiomee ycrpoMCTBO b BWfle creKnAHHoro MyHAunyKa 

5 AJiMHoR 32 MM M AMawerpoM 6 mm. Rpoboamjim aKcrpysMK) nonnaTMneHa 6e3 Ao6aBOK 
c HapacraHweM cKopocxw npw reMneparype leS'C. flns? Mwcroii creKn^HHoiS Tpy6KM 
KpMTMMecKafl CKopoCTb nojiBJieHMfl AectJeKroB cocrasMna 6.7 mm/cgk. SareM MyHAUiTyK 
noKpwBajiM cnoeM anacroMepoB jaioKe. KaK onwcaHo b npwMepe 1. B KaMecrae 
anacroMepoB McnonbaoaanM cjjTopwpoBaHHbm anacroMep MapKM "Viton® FreeFIow" 

10 npoM3BOACTBa KOMnaHMM DuPont mjim TepMonnacTMHHbiM anacroMep MapKM "Tn3- 
120" npoM3BOACTBa KOMnaHMM Wacker-Chemie GmbH. B cnynae McnoJibaoBaHWJi 
ct)TopMpoBaHHoro snacTOMepa Viton KpMTMMecKafl CKopocTb nonsnenm Re0eKTOB 
coCTaBMjia 17,8 MM/ceK. nocne aKcrpysMM 1 Kr nonMaxvineHa Ha noBepxHocxM 
npoAyicra noHBuni/iCb Aect)eKTbi Ha cKopocTM 10 MM/ceK. Hocne SKcrpysMM 2 Kr 

15 nonMOTMnena KpMTHMecKafl CKopocTb nomnem^ ^edpsKTOs Ha noBepxHOcrw npoAyKxa 
npaKTMMecKM coanaAaJia c noflBneHweM Ae*eKTOB b cnynae wcnonbsoBaHUfl mmctom 
creKn^iHHOM Tpy6KM. 

B cnynae McnonbaoaaHMfl repMonnacTOMHoro snacroMepa 7113-120 
KpMTMHecKafl cKopocTb noflBJieHMH Ae*eKTOB cocraBMna okojio 110 MM/ceK. 

20 nojiMSTMneH cMeinajiM c Ao6aBKaMM, coAep>Kau4MMM OKwcb Twrana raK, mto ppm 
aepasMBHbix MacTMM B nojiMSTMneHe cocraBMna 4 aec. %. Hocne aKcrpyaww 1 kf 
nonwaTifineHa c aSpasMBHbiMM Ao6aBKaMM m 6 kp noxiMSTMJieHa 6e3 Ao6aBOK 
KpwTMMecKaH CKopocTb noflBneHM5i Aect)eKTOB cocraBMna 65,3 MM/ceK. Tbkmm 
o6pa30M. ycTOMMMBocTb ynpyropo noKpbiTMJi. nojiyqeHHoro c Mcnonb30BaHMeM 

25 TepMonnaCTMMHoro a/iacroMepa Tn3-120, k M3H0cy aSpasMBHbiMM MacrMqaMM 
3HaMMTenbH0 Bbioie, mbm croKKOCTb cnoH <})TopMpoBaHHoro onacroMepa Viton. 

rioMMeo 3 

Cnoco6 peanM30BbiBanM c Mcnonb308aHMeM ycrpoiiCTBa a^i^* ctDopMoaaHMfl 
xepMonnacTMMHoro nojiMMepnoro MarepMana, npeflcTaBJieHHoro cxeMaTMMHo na 
30 c|DMr.9 M BKnK}MaK5ii4ero cjDopMyraiuee ycrpoCicTBO b BMAe creKn^HHoro MyHAUJTyKa 6e3 
noKpbiTM5i. B KaMepy sKcrpyAepa 3arpy>KanM rpanynbi nonMSTMJieHa, nepeMemaHHbie c 
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cuiniiiKOHOBbiM anacTOMepoM b sttAe Bfi3K0ii kmakoctm. B KanecTBe cMJiviKOHOBoro 
anacTOMepa McnojibsoBajiM oAHOKOMnoHeHTHbm cuinnKOHOBbiii KOMnayHA MapKM "N10" 
npoM3BOACTBa KOWinaHMM Wacker (cm. h ftp :/Jvjvjw. wa eke r. co m) . flon« Ao6aBOK 
ci/innKOHOBoro KOMnayHAa b nonuiarMJieH cocraBiina OKono 5 Bee. %. flojiMMepHbii) 

5 Marepnan c AoSasKaMU HarpeaajiM ao 180°C v\ npoMSBOAMnn aKcrpysMK) OKono 0,4 Kr 
noiiM3TMJieHa LL1201 XV c AoSaBKaMM CMnnKOHOBoro KOMnayHAa Mepea MyHAUityK co 
cpeAHeii no ceMGHMio MyHAUiTyKa cKopocTbK) npoAyicra 5 MM/ceK. SareM KaMepy 
BHOBb xanonHfljiM rpaHyjiaMM nonndTuneHa, ho ynoa Ges AodaaoK cMJiMKOHoaoro 
KOMnayHAa, narpeBanki ao nnaaneHMfi noniiiaTMJieHa n paanoMepHoro pacnpeAeneHun 

10 TeMnepaTypbi b KaMepe. Topeu MyHAUJTyKa b 3to apeM^t oSAysanM B03AyxoM npw 
TeMnepaType okojio 200''C. Mepea 8 mbcob npoM3BOAMJiM 3KCTpy3Mi0 c HapacraHMeM 
CKopocrvi npoAyKTB or 2 ao 300 MM/ceK n c})MKCMpoBanM momcht no5iBJieHM;t 
AecJjeKTOB Ha noBepxHocrw npoAyKra. Bbino saperwcrpMpoBaHo, mto AecJ^eKTbi 
noHBnflfOTCfl Ha noaepxHOCTM npoAyKxa npw CKOpocrw SKcrpysi/iw 150 mm/cbk. 

15 ripoBOAi/inn 3KCTpy3iiio 2 Kr nonM3TuineHa 6e3 ao^bbok - MSMeneHns^ KjpmmecKoVi 
CKopocTM noBBnenm Ae^t^^KTOB b nocneAoaaTenbHbix sKcnepi/iMeHrax ne 
3apemcTpMpoBaHo. 

KaMepy aKcrpyAepa m MyHALuryK oMncmnM MexaHMMecKii i/i omnroM a neHM npM 
TeMnepaType SOO^'C. 3aTeM b KaMepy 3arpy3MnM rpanynbi nonMaTM/iena, 

20 nepejvieLuaHHbie c cunuiKOHoabiM anacroMepoM npn Aone aoQbbok OKono 10 -12 
Bec.%. riocne 3KCTpy3MM OKono 0,4 Kr cMecM KaMepy aanojiHwiiM mmctwm 
nojiMSTMneHOM m sepes 8 MacoB npoeenn aKCTpyanK) pacnnaaa noni/iaTMJieha. 
BbixoA^iUMii npoAyKT cunbHo OTKnoHHncfl or ocm b cropoHy, hto yKasbisaeT na to, mto 
ToniMMHa ynpyroro noKpbiTMH Ha nosepxHocrvi wyHAUiTyKa nepasHOMepHa. OMesMAHO, 

25 MTO McnoJibaoBaHne Ao6aBOK b KOfiMHecTBe 5o;iee 10 Bec,% HeKenaTeiibHo wa-aa 
HeKOHTponi/ipyeMoro i/iaMeHeHwyi ceseHnyi Kanana MyHAUiTyKa. 
npMMep 4 

Cnoco6 peani/iaoBbiBanM c ncnonbaoBaHi/ieM ycrpoticTBa a^ji cf)opiV!OBaHMfl 
TepMonjiacTMMHoro nojiWMepHoro Maxepnana, npeAcrasneHHoro cxewaTHMHO na 
30 cj5Mr.9 M BKTiKiMaKDiMero c^DopMyKDiAee ycTpoficTBo b BWAe naTyHHoro wyHAUJTyKa c 
raJibBaHMsecKMM noKpwTweM nnaTMHOw. B Kawepy aKcrpyAepa aarpyKanw rpaHynw 
nontiaTvineHa, nepeMeiuaHHbie c anacxoMepoM Ha ocHose rpact^T- cononi/iMepoB 
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CMnoKcaHOB c nonviypeTaHaMi/i npoii3BOACTBa KOMnaHnn Cypen (cm. 
http://www.surel.ruA . 6e3 Ao6aBOK KaTani/iaaTopa peaKuww eyjiKaHwaauMM. 

l/|cnonb30BaHHbiM anacTOMep meer xopouiyio aAresMio k MeTaruiuiMecKOii 
noBepxHOCTM M cnoco6eH k synKaHMsauMM no peaKUMW rMApocMnMpoBaHM5i b 
5 npMcyrcTBMM MerannoB nnaxMHOBoK rpynnbi. flojifi aoBbbok no/inypeTaH- 
CMJiMKOHOBoro KOWinayHAa b nonwaTMneH cocraBMna okojio 1 aec. %. nonMwiepHbm 
MarepMan c Ao6aBKaMM HarpesanM ao 180*C m npoMSBOAMJiM OKcrpyaMio OKono 0.4 Kr 
nojiM3TMneHa LL1201 XV c Ao6aBKaMM axoro anacroMepa nepea wyHAiuTyK co 
cpeAHeW no ceMeHMio wyHAUiTyKa cKopocrbio npoAyJcra 5 mm/csk. Sarewi Kawepy 
10 BHOBb HanonHfini/i rpaHynawiM noxiMaTi/ineHa. ho y>Ke 6e3 AoSasoK, HarpeBann ao 
nnaBJieHMfl nonnaxuneHa m paBHOwiepHoro pacnpeAeneHUH reivinepaTypbi b KaMepe. 

ripoBOAMJiM 3KCTpy3Mio nojiMSTMneHa 663 Ao6aBOK 0 HapacraHMewi CKopocrw 
npM xewinepaType 165**C. Bbino 3aperMCTpMpoBaHO, mto Ae<teKTbi noyianjiiOTCfl Ha 
noBepxHOCTM npoAyKTa npw CKopocTM sKCTpyawM oKono 120 MM/ceK. npoBOAwnw 

15 3KCTpy3MK) 2 KP nOJlM3TMneHa 663 A06aB0K - M3MeHeHMfl KpMTMMeCKOM CKOpOCTM 

noJiBneHMyi AecjDeicroB b nocneAOBaTB/ibHbix 3KcnepMMeHTax ne saperncTpi/ipoBaHo. 
npMMep 5 

CnocoS peaJiii30BbiBanii c McnoJibsoBaHMBM ycrpoi^cTBa A^fi ct}opMOBaHM5i 
TepMonnacTMMHoro nonwiwepHoro wiaTBpMana, BKnjOHaioiMero cjDopwiyioujiee 

20 ycrpoMCTBO B BMAe MyHAUJTyKa pfln 3KCTpy3MM nonM3TMn6Ha, npeACTasjieHHoro 
cxewiaTMHHo Ha c{)Mr.10, c i/icnonbsoBaHi/ieivi ujhbk aKcrpyAepa. ycrpoMCTBo coAep>KMT 
HecymMft Kopnyc 10 c sepxHeCi KOJibueeoM BcraBKOM 11m BHyrpeHHew BcraBKOM 12, 
3aKpenjieHH0M na ocm wyHflmTyKa c noMOLMbio xpex cTep>KHeM 13. Hm>khh5i BcrasKa 14 
MMeer pe3b6oBoe OTBepcTwe a^^ KpenneHUfl MyHAiuryKa k aKcrpyAepy. Ha 

25 noBepxHOCTM BepxHBM KonbueBOM BcraBKi/i 11 HaneceHO noKpbiTue 15, a na 
noBepxHOCTi/i BHyrpeHHew Bciasm 12 HaneceHo noKpbiTMe 16. ricKpbiTM^? 15 m 16 
Moryr 6biTb KaTani/iTHMecKMM noKpbiTVieM, i/ini/i noKpbiTMewi, C0Aep>Kau4MM oKcwAbi 
MBTannoB ^n9\ ynyMUjeHi/i5i BAresMn anacroiviepoB k MeTannnHecKOM nosepxHOCTM, wnn 
ynpyPMM noKpbiTneM. B MacTHOCTH, ynpyroe noKpbiTMe MO>KeT Sbixb BbinoJiHeHO c 

30 Ao6aBKaMM KarajiMaaTopoB cooTBeTCTayiouieM peaKLiUM BynKaHwaauMM anacrowiepoB. 
YcTpoMCTBo coAep>KMT HarpeBajeJiM 1 7. 
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ripM peanwsaLiMM cnocoSa ycrpoiicTBO c})yHKMMOHMpyeT cneAyioiMMM o6pa30M. 
B sarpyaoMHyio eMKOCTb cJ^opMyiomero ycTpoMcrea c nopuiHeBbiwi SKcrpyAepoM (Ha 
qeprexcax He noKaaaHbi, KaK He OTH0C5?mMeCT k cymecrsy npeflno>KeHwn) 3arpy>KaK)T 
ct^opMyen/ibiM Marepyiaji m BbiAaenMsaiOT ero c saAaHHOM cKopocTbio Mepes MyHALtrryK. 
5 B cnywae McnonbsoeaHii;! KaTajiMTMMecKoro noKpbi*nin oho eaaiiiMOAeficTByeT c 
Ao6aBKaMiii anacfoMepoB, BseAeHHbiMM b ct)opMyeMbifi MarepMan, mto Bbiabieaer m 
ByjiKaHMsauMK) m oca>KAeHiie hb yMacTKax noKpbiTu;!. B cnynae Mcnonb30BaHM5^ 
ynpyroro noKpbiTM5i, HBHeceHHoro ApyrtiMM MeroAaMti, 3to noKpbiTMe, 
B3aMM0Aei%CTBy5? c cfsopMyeMbiM MaTepi/ianoM, o6ecneMi/iBaeT oca)KAeHbie Ha yMacTKax 

10 noKpbiTi/i^ aoSbbok M3 c|}opMyeMoro Mareptiana a^» KOMneHcaiiMn MSHoca noicpbrm^i. 

3a3op Me>KAy sepxHeii KOJibusBoii BcraBKoii n BHyrpsHHei) ueHTpanbHoCi 
BcraBKOii BbinonHen 0,8 mm. BepxH^in KO/ibuieBan ecraBKa BbinojiHena c 
B03M0>KH0CTbK> nepeMeuteHMfi AJi^ peryjiMpoBKi/i sasopa. Mepe3 OTBepcTMe b oahom 
(13 crepxcHeM KpenjieHM;i BHyrpeHHefi BcraBKH OKarbiM B03Ayx nocTynaer snyrpb nns\ 

15 pasAVBaHMn Tpy6bi nonii3TiineHa m nonyMeHun tohko£i nneHKii. TsepAbie noKpbiTWfi 15 
(116 BbinonneHbi c uejibto cHM)KeHii5i mshocb MynAUiryKa. Hanpi/iMep, noKpbiTiie MO)KeT 
6biTb BbinonneHo ranbBanimecKMM oca)KAeHMeM ruiaTkiHbi kijim po/xm^ TaKoe 
noKpbiTMe He TOJibKO o6jiaAaeT BbtcoKOM TBepAocrbio, ho m KaranvumBCKoih 
aKTMBHOCTbio, HeoSxoAi^MOM pj\^ ByjiKaHMsaMMM anacTOMepoB no peaniim 

20 rMAPOCMilMpOBaHM^. 

Pacnnaa nonnaTi/ineHa, noKasaHHbiw na c{}Mr.10 cepwM uaeTOM, npoAasjiMBajiM 
CHMsy BBepx no Kanany Mepes Konbi^eeoM aasop AwaMerpoM 50 mm m ct)opMOBanM 
TOHKOcreHHyio rpySy, BWxoAfliMyK) ms wyHAHiTyKa Hapy>icy. noAaMM pacnnasa 
nonnaTMjieHa McnonbaoBann ycraHOBKy npoi/iSBOACTBa KOMnannw Goettfert (cm, 

25 http://www.goettfert.com/), Koropa^ BKHfOMana LuneK sKcrpyAep c A^aMexpoM sMHra D 
= 30 MM, CKopocTbio BpaiMeHii^ AO 100 o6opoTOB B MUH, MaKCi^ManbHbiM AaBjieHi^eM 
npeccoBaHM5i 1000 Atm. Mcnojib30Banc5i nonnsTvineH hmskom nnoTHOcrvi 
nonwaTMneHa LDPE i/i iinHeCiHbiii nonnaTi/ineH hmgkom nnoTHocrw Ha ochobo 
MerannoueHOBbix Kara/iMaaTopoB Exceed 1018 EB npoi/iSBOACTBa KOMnaHwi/i 

30 ExxonMobil. HcnonbaoaaHHbiW nojinaTuneH 1018 EB xapaKrepnayeTCJi cneAyJomnMM 
napaMerpaMM: nnoTHocrb - 0,918 r/cM3 , tohkb nnaeneHMj^ - 118°C , wHAeKC pacnnaaa 
- 1 r 3a 10 Mi/iHyr. peKOMeHAyeMa^i npoMSBOAWTeneM reMnepaiypa 3KCTpy3MM - 190 - 
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220**C. ripM Tewineparype pacnnasa 170**C APo6jieHMe pacnnasa Ha6nioAanocb npw 
CKopocTM BpaineHMH uJHeKa 10 o6opoTOB B MMH M CKopocTM 3KCTpy3MM npoflyicTa 
0K0J10 2 MM/ceK. 

B Kawepy lUHeK aKcrpyflepa 3arpy>KanM rpaHynw noni/isTMneHa nrnKoih 

5 nnoTHOCTM (LDPE). B KaMecTse cmjimkohobopo anacroMepa McnojibsoeaJic^ 
AByxKOwnoHeHTHbiM cMnMKOHOBbiCi KownayHfl wapKM "ELASTOSIL RT 601" 
npoM3BOACTBa KownaHMM Wacker. CHaMana KOMnoHeHT B (cMJiaHbi c KaTani/isaTopowi 
syjiKaHMsauMM) CMeLuanw b rpaHyjiaMw nonMwiepHoro Maxepwana b KOJiMMecxBe 1 r 
Ao6aBKM Ha 3 Kr rpaHyn. florw Ao^asoK KownoHeHra b nonMSTuneH cocraBMJia 0,03 

10 Bee. %. ripoBeni/i aKcrpysMio 1 Kr rpanyn nonM3TOJieHa c Ao6aBKaMM. SareM npoBenw 
SKcrpysMK) 1 Kr nonwaTMneHa Sea Ao6aBOK, hto noaeojiMiio OMncrviTb aKcrpyAep ox 
noJiMwiepa, coAep>Kamero AoSasKW KOwnoHeHxa B, Saxewi KOwinoHenx A CMeujanw c 
rpaHynaMM nonwaxMiieHa b Koni/mecxBe 1 r KowinoHeHxa A (cMJioKcaHbi c 
HeHacbiiAeHHOM cBflSbK) C=C) Ha 1 kp rpaHyn. x.e, npw Aone AoSaaoK cunMKOHOBoro 

15 KOMnayHAa b nonwaxuneH 0,1 sec. %. SapervtcxpHposaHO, mxo nepes 10 mmh nocne 
noAaMM KOWinoneHxa A AasneHwe npeccoBaHM^ yMeHbOiMJiocb na 8 %, a ycunwe 
BpameHM5i BMHxa 3KcxpyAepa ywieHbiuMnocb na 23%. BbixoA^iiUMM npoAyKT He i/iMen 
tuepoxoBaxocxM na BHeiuHefi noBepxHOCXi/i. Saxew BMecxo nonwaxMneHa hmskom 
nnoxHocxM (LDPE) e Kaiviepy lUHeK OKCxpyAepa aarpysMnn rpanynbi Mexajinoi4eHOBoro 

20 nojiMaxMnena (mLLDPE) wiapKM Exceed 1018 EB, Bh\xofk^u\m npoAyKx ne MWien 
luepoxoBaxocxM na BHeiuHeM noBepxHocxn. Tpy6y pasAyBann b nneHKy oKaxbiM 
BOSAyxowi. rineHKa nwiena poBHyro nosepxHocxb npw MaKcuiviajibHo aocxm>kmwiom na 
AaHHow! 3KcxpyAepe CKopocxn sKcxpyawM wiaxepi/iana 8,7 mm/cbk mjim 60 r/winH, x.e. 
npn SHaHMxenbHo 5ojiee BbicoKOM cKopocxM SKCxpyam/i, newi 6e3 noKpbixMJi. Manoca 

25 noKpbixMJ? B xeMenne 1 naca sKcxpyai/iM ne o6Hapy>KeHO. 

TaKMM o6pa30M, HaneceHwe ynpyroro noKpbixMfl b npouecce (jDopwiOBaHMJi 
pacnnasa nonwiviepHoro wiaxepwajia c Ao6aBKaMi/!, b qacTHOCXM, c nocneAOBaxenbHOM 
Ao6aBKOM KOMHOHeHXOB npui 3KCxpy3MM, no3Bon5iex npoM3BOAMTb CKopocxnyio 
3Kcxpy3Mio 6e3Aec|}eKXHoro npoAyKxa. 

30 flpuMep 6 

Cnoco6 peajiMsoBbiBajin (}3opMOBaHMeM Mepe3 KonbiieBoi^ MyHAurryK, 
noKa3aHHbiii cxewiaxMMecKw Ha (3pv\rA0, c Mcnojib30BaHMeM uineK 3KcxpyAepa, 
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onwcaHHoro b npMWiepe 4. B Kawiepy iuhck aKcrpyAepa, aarpyjKanw rpaHynw 
noJiM3TMneHa hmskoR nnoTHocTM (LDPE). B KaMecree cmjimkohoboto anacroMepa 
Mcnonb30Bajicfl AByxKOMnoHeHTHbiii cm/imkohobw« KOWinayHA iwiapKW "ELASTOSIL RT 
601" npoM3BOflCTBa KOWinaHMW Wacker. CnaMana KownoHeHT A (cwnoKcaHbi c 
HeHacbimeHHOii cBflSbio C=C) ciweujajiM c rpaHynaiwH nonnaTureHa b KO/iMMecTBe 0,5 
r Ha 1 KP rpanyn, T.e. npw Aone Ao6aBOK cnjiMKOHOBoro KownayHAa b nojiwaTuneH 0,05 
sec. %. 

npoBenw 3KCTpy3Mio 1 KT rpaHyn nonwaTHJieHa c AoBaBKaMW. SaTewi KOMnoHem- 
B (cMJiaHbi c KaTaJiMsaxopoM BynKaHMsauMH) cweuiajin b rpaHyjiaMii nonnMepHoro 
Marepiiana b KO/inMeCTBe) 0.1 r Ao6aBKM hb 1 Kr rpanyn, T.e. npw Aone Ao6aBOK 
KOMnoHeHTa 0,01 sec. %. npoaejin aKcrpyanio 1 Kr rpaHyn nojiMSTiwieHa c Ao6aBKaMM 
npM CKopocTM 3KCTpy3MM 10 MWi/ceK MHW 72 t/mmh. MuHMManbHoe BpewiH npoxo>KAeHM;j 
3KCTpyAepa npn AaHHoR cKopocru cocraBJineT okojio 2 mmh 20 ceK. OAHaKO b 
aKcrpyAspe ecTb sohw cMeoiMBaHMJi, rAe waxepnan uupKynnpyeT npu AaHHoti 
cKopoCTM oKCTpysMM A© 10 - 15 MMH. B npeAbiAyiMSM npMwepe Ann ohmctkm 
OKCrpyAepa or nonnwepHoro Maxepnana c AoSaBKaMM npoMSBOAMnw aKcrpysMra 
nonnaTMnsHa 6e3 Ao6aBOK. B AaHHOwi npuwepe ohmctkm ne npoMSBOAwnM, nooTowiy 
npMwepHO Hepe3 3 mmh nocne noABHM nonMSTMnena c AoSaBKawiM KOwnoHeHTa B 
luepoxoBaTOCTb nosepxHOCTw BbixoAfimero npoAyicra pesKo Bospocna. 3to mo>kho 
o6T»flCHMTb CMeiuMBaHMewi 060MX KowinoHeHTOB BHyrpM 3KCTpyAepa m synKaHMsauMeJi 

peSMHbl. 

BynKaHM3MpoBaHHan peanHa, coAep>KaiAancn b BbixoAniAewi npoAyicre, He 
npocKanbSbiBaer BAonb noKpbiTna na noaepxHOCTW wiyHAurryKa m yBenwMMBaer 
luepoxoBarocTb nosepXHOCTM Bbixoflamero npoAyicra. Mepes npuwiepHO 10 mmh 
noBepxHOCTb BbixoAnutero npoAVKra CTana maAKoPi, hto yKasbisaer na yMenbUjeHMe 
coAepKaHwn BynKaHMSMpoBanHOM cunMKOHOBOM peswHbi b BbixoAniAewi npoAyicre. 
Sarew npoBenw sKCTpysMio nonnsTMneHa 6e3 Ao6aBOK. HoBepxHOCTb BbixoAfliAero 
npoAyicra ne wwiena mepoxosaTOCTM. Tbrmm o6pa30M. bmaho, mto OAHoapeMeHHan 
noABMa KOMnoneHTOB CMnMKOHOBoR peswHW mokst 6biTb McnonbaoBana Ann 
HaneceHun noKpwTwn hb nosepxHOCTb wyHAiuryKa, ho bo apeMn aKcrpyawM nonMMepa. 
coAep>Kau4ero b KaneCTBe AoSasoK o6a KOMnoHeHxa pe3MHbi, nosepxHocrb npoAyKia 
Mweer noBbiiueHHyio ujepoxoaaTOCTb. 
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riDMMep 7 

Cnoco5 peanM30Bb!BaJiM ct)opMOBaHMeM Mepea Konbueeow wiyHAiuTyK, 
noKaaaHHbitt cxewiarMMecKM Ha cjDwr.lO, c McnonbaosaHMeM uiHeK aKcrpyAepa, 
onwcaHHoro b npuwiepe 4. B Kawiepy UJHeK OKcrpyAepa. 3arpy>KanM rpaHynbi 

5 nojiM3TMXieHa hm3KOM nnoTHOCTM (LDPE) c floSaBKaMM OAHOKOwnoHeHTHoro 
cMnwKOHOBoro anacTowiepa "N10" npoMSBOACTBa KOwinaHMM Wacker, KowinayHA 6biJi 
paaSaBneH KCMxienoM b cooTHomeHMW 2 MacTW paseasMTenJi hb 1 nacTb KowinayHAa m 
nepeiuiemaH c rpaHyjiawiw nonwaxMneHa. floJifl aoSbbok cunnKOHOBoro KowinayHAa b 
nonM3TMneH cocTaawna 0.01 aec. %. Mepea 60 mmh aKcrpyauM 3aperMCTpMpoBaHo 

10 yweHbiueHMe luepoxoBaTocrw hb noBepxHOcro BbixoA«mero npoAyicra m ywieHbiueHMe 
ABBneHMf! npeccosaHMfl Ha 1,4%. SareM npoBenn aKcrpyawK) nonwaTMneHa 6e3 . 
Ao6aBOK. 3a 120 mmh aKcrpysMw yBenmem9\ ujepoxoBarocTM mjim M3MeHeHMfl 
AaBJieHMfl npeccoaaHMfl He o6Hapy>KeHO. 3to noKaabiBaer, mto ecnw noiiMMepHwii 
MarepnaJi He coAep>KMT a6pa3MBHbix MacxMU. to m3Hoc ynpyroro noKpbiTWH HeaeJiHK m 

15 An« KOWineHcauMM M3Hoca ynpyroro noKpbiTWfl AOCTaroMHO Mcnojib30BaHMfl Ao6aBOK b 
KOJiMHecTBe 0.001%. 
riDMMep 8 

Cnoco6 peanM30BbiBanM c McnonbaoBaHMewi ycTpoMCTea jjji^ c|3opMOBaHMH 
TepMonjiacTMHHoro nonwiviepHoro MaTepwana, npeflcraBneHHoro cxewiarMMHo Ha 

20 ct)Mr.9 M BKJiiOMaioLuero c}}opMyioiMee ycTpoCicTBO b si/ifle cTanbHoro MyHAUiryKa 
AnwHOM 22 MM M AwaMerpoM 3 mm. npoBOfli/inM aKcrpyai/iK) noJinaTviJieHa 6e3 Ao6aBOK 
c HapacxaHMeM cKopocru npn xeMnepaxype 165^*0. flnn hmctom cxanbHOM xpySKi/i 
KpuxMHecKafi cKopocxb noHBJieHi/ij^ Aec})eKTOB cocxaBMna 4,2 MM/ceK. 3aTeM MyHAUJTyK 
noKpbiBann cnoeM anacxoMepoB xaioKe, kbk onwcaHO b npuMepe 1. B KanecxBe 

25 anacxoMepoB McnonbaoBajiM xepMonnacxMMHbiM Knew na ocHOBe cononnMepoB 
axMnena m bmhmji auexaxa. B npeABapMxeribHbix xecxax 6bmo 3aMeMeH0, hxo npw 
xeMnepaxype c}DopMOBaHMfl xepMonnacxMHHbm Knew MeAneHHo BynKaHMSnpyexcfl w 
npnoSpexaex ynpyrwe CBowcxBa. Bosmokho, axo npowcxoAMX wa-sa pa3no>KeHMfi 
nonf?pHbix rpynn bmhmh auexaxa npw BbicoKOM xeMnepaxype b npucyxcxBMM napoB 

30 BOAbi M KMcnopoAa. 

npOBOAM^M aKcxpy3MK) noJiMaxMnena hb CKopocxM oKono 9,2 MM/ceK. Hepe3 20 
MMH aKCTpy3MM luepoxoBaxocxb Ha noaepxHocTM npoAynxa MCMe3Jia. riocne 30 mmh 
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3KCTpy3MM cKopocTb yBejiMHMJiM. noHBTieHMe Ae^JSKTOB mm/csk Ha6nK)AanM Ha 
CKopocTM 58 Miw/ceK. ripw ywieHboieHMW cKopocru luepoxoBaxocTb nponaAana. TaKMwi 
o6pa30M, noKpbiTMe noeepxHocTifi MyHAiuryKa nojiMMepHbiM MarepiiajioM, KOTopbiif 
npn noBbimeHHOM xewinepaType ByiiKaHMSMpyercfl m npnoepexaej ynpyme CBoficTBa, 
5 noaBOJiJjer noflaawTb nojiBneHwe fle(t)eKTOB. 

ripeAnaraeMoe rexHMMecKoe peuieHide Mo>KeT 6biTb acjscjseicrMBHO 
McnonbaoBaHO raiOKe npi4 dKcrpysMui mieHKM m bojiokoh m3 pacraopoB nojiwMepoB, 

6ej1K0B M BMCK03bl. CflOil pe3MHbl HB nOBepXHOCTM MeTaJtJia He TOJIbKO yBeJIMMMBaeT 

CKopocTb 6e3fle4)eKTHOM 3KCTpy3MM M yMSHbiuaeT norepM na rpeHwe, ho raiOKe 
10 no3Bon5ieT yMeHbiuMTb Koppo3kiK) MerajiJia MynAiUTyKa mjim c]3MJibepbi M3-3a 
pa3Jio)KeHM;i nojii/iMepHoro MarepMaxia i/ihm KOHTaicra Merajina c )iaiAK0CT5iMii b 
KoarynwpyiomMx Bannax. FlpeAnaraeMbie TexHMMecKwe peujeHw^ Moryr 6biTb 
ucnojibsoBaHbi npM biH>KeKi4M0HH0M c)3opM06aHMM, HanpuMep cm^nm f\aBnems\ 
npeccoBaHM^i b sKcrpyAepe, ynyMLueHMM 3anojiHeHii5i c|)opMbi m oGnerHenm 
15 oTflejieHMfl maenm or npecc-4)opMbi. 

HeoSxoAMMo OTMerm-b, mto m ypoBH5i rexHMKM He cneAyer oneBiiAHbiM 
o6pa30M, MTO HaneceHMe ynpyroro noKpbiTHfl na BHyrpeHHew nosepxHOCTM wiyHAuiTyKa 
B npouecce SKcrpyami nnacrMKoe yeennMi/iBaeT CKopocTb 6e3Ae4)eKTHoti aKCTpysnn 
pacnnasoB noni^Mepoe no cpasHeHi/iK) co cjiyMaeM Mcno/ib30BaHi/i^ Ao6aBOK 
20 HesynKaHMSMpoBaHHbix cj^TopupoeaHMbix anacroiwepoB. TaKMM o6pa30M, 
npeAxiaraeMoe TexHi/inecKoe peuieHi/ie oTBSMaeT Tpe6oBaHMK) M3o6peTaTenbCKoro 
ypoBHJi. 

□peAnaraeivibie TexHUHecKne pemeHUfl oGnaAaioT OMeBMAHbiwiM 
cyLqecTBeHNbiMM otjimmm^imm ot npoToruna. A MMeHHo, b npoLtecce ctDopwiOBaHi/ifi 
25 npoM3BOA5iT HaHeceHMe ynpyPMX noKpbiTwii na noBepxHocTb iwyHAtUTyKa, 
HaxoA^Li|yK)c;i b KOHTaicre c pacnnaBOM noiiMMepnoro Marepi/iana. 

□peAnaraeMbiM b HacT0flU4eM rexHUMecKOM pemeHnn cnoco6 AMHaMnnecKoro 
HaneceHMJi ynpyroro noKpbiTMJi, ycrpoMCTBO aji^ ero ocyiMecTBneHMJi m cocjaB 
TepMonnacTMMHoro MarepMana c aapviaHTaMM m peanmax^m ne 6b\m MsaecTHbi m 
30 nareHTHOM i/i cneuviajibHoii JiHTepaTypbi. 
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B npMwiepax peanwaaiAMM npoAeMOHcrpupoBaHO flocTM>KeHMe TexHusecKoro 
pesyjibTara - yseHMMeHiie cKopocro GezaedpeKmoih aKcrpyauM nonwaTMneHa. KaK 
HanSonee TMnMHHoro m mnpOKo wcnonbayeMoro nojiMwiepHoro MaTepwana. 

ripMMepbi peajiwaauMM AOKaabieawT npoMbiaineHHyio npi/iMeHMMocTb 
saflBJieHHbix cnoco6a ct^opwiOBaHMfl TepMonjiacniMHoro nonwMepHoro Maxepwana, 
ycrpoCiCTBa Ana c})opMOBaHM5i jepMonnacrMMHoro nonwiwepHoro Marepwana m 
coCTaaa TepwionnacTMHHoro nojiMwiepHoro MaTepwana c sapnaHTaMM wx peanmaum, 

TaKMM 06pa3OM, npeAnaraewiwe TexHMMecKVie peiueHMfl flBJiflrorcyi HOBbiMM, 
OTBGHaioT Tpe6oBaHMK) M3o6peTaTBJibCKoro ypoBHfl, Moryr 6biTb npuweHeHbi b 
npoMbiimieHHocTM, a raioKe o6ecneHMBaioT ynyHiueHne KaMecraa mf\emih, 3Kohommio 
3HeprMW M yBejiMHeHwe CKopocrw npoMSBOACTBa. to ecTb OTBenaioT bcbm 
jpeSoBaHMflM, npeA*b^BJifieMbiM k nsoepereHMK). 
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OopMyna vi3o6peTeHM5i 

1. Cnoco6 c|3opMOBaHMfl TepwionnacTHMHoro nojiMMepHoro MaTepwana, 
BKJik)HaKDmi/ifi BbiflasjiMBaHi/ie pacnnaaa TepwionnacTHMHoro noJiMwiepHoro wiarepMana 
c Ao6aBKaMM anacTOMepos Mepea ycxpoMCTBO An^ cjDopMOBaHMji TepMonnacri/iMHoro 

5 noHMwiepHoro Majepi/iana, m coaAaHwe b npouecce BbiAaanMBaHMi^ ynpyroro 
noKpbiTMji, no KpaMHew Mepe, Ha Mac™ noBepxHOCTi/i ycxpoMCTBa, HaxoA^meMca b 
KOHTaKTe c pacnnaBOM. 

2. Cnoco6 no n.1, ornmaKHixmcfi rewi, mto cosAaHMe ynpyroro noKpwTi/ia 
ocyuAecTBHJiHDT, no KpaMHBM Mepe, hb MacTM noBepxHocTM ycrpoMCTBa a^ 

10 cfiopiwoBaHM^?, npuMbiKafoiAew k BbixoAy m3 ycTpofiCTBa, i/i c ahmhom He wieHbuie 10% 
OT LUMpi/iHbi aasopa pj}9\ c|}opMOBaHi/iji noJiMMepHoro Marepwana. 

3. Cnoco6 no n,1 mtim n.2, oTni/iHaramviMCJi Tewi, hto Ao6aBKM anacroMepoB 
BHOCHT B cjDopMyeMbiCt noni/iMepHbiM Marepwan b KonnMecTse or 0.001 ao 10 Bee. %. 

4. Cnoco6 no n.3, oTriMMaroLHuiica rewi, mto AoSaBKM anacrowiepa BHOC^iT b 
15 npouecce c|DopMOBaHMH OAHoro TepMonnacrnMHoro nonniwepHoro MarepMana c 

Ao6aBKaMM anacTowiepoB or 0,01 ao 10 sec, %. a aaxewi npoMSBOA^T ^opMOBaHwe 
Apyroro TepwionjiacrnMHoro nonnwiepHoro wiaTepwana c Ao6aBKaMM anacrowiepoB ot 
0,001 AO 1 Bee. % MUM 6e3 AoBaBOK. 

5. CnocoS no nKD6oMy M3 nn.1-4, oTJiMMaJOinMiiefl Tewi. mto cosAaHMe ynpyroro 
20 noKpbiTMji ocymecTBnaioT nyTewi oea>KAeHMfl AoBaBOK anacTOwepoB ms pacnnasa 

cj^opwiyeMoro TepMonnacTMMHoro no/iMwiepHoro iviaTepwana m mx synKaHMaauMeW. 

6. Cnoco6 no nroSoMy ms nn.1-4. oTHMMaioiUMMCH Tew, mto eosAaHwe ynpyroro 
noKpbiTWfi ocymecTBJi«K)T nyreM oca>KAeHMfl Ao6aBOK anacrowiepoB m3 paennasa 
cjDopwiyeMoro TepwionnacTWMHoro noHMwepHoro wiaTepwana, a b KaMecrae 

25 anacTOwiepoB McnoJib3yioTTepMonnaeTMMHbie anaoTOMepbi. 

7. Cnoeo6 no n.6, oTHMMatoiAMMOH Tewi, mto b KaMecrse Tepwon/iacTMMHbix 
anacrowepoB Mcno/ibsyjoT anaeTOwepbi c TewinepaTypow cTeKnoaaHMfl HM>Ke 
TewinepaTypbi 4)opMOBaHMH TepwionnacTMMHoro nonwiviepHoro waTepwana, ho Bbiiue 
TewnepaTypbi nnaBjieHM^i TepwionnacTMMHoro waTepMana m c wanoM aAreswew k 

30 ctJopwiyeMOMy TepMonnacrwMHOMy no/iMMepHowiy MaTepwany. 
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8. CnocoS no n.5, orriMMaioiiiMMC^ xewi, mto anacTowepbi Bbiei/iparor m3 rpynnbi 
anacroMepoB, cnocoOHbix k BynKaHwaauMn no peaKuw^iM nonnKOHAeHcauuM wnn 

rMAPOCMJlMpOBaHI/l^l. 

9. Cnoco6 no n.8. oTJiMMajomnMC^ Tewi, mto npouecc 4)opMOBaHMyi 
TepwionnacTMMHoro noni/iMepHoro wiajepMana ocyiuecrBJiHioT c McnojibsoBaHneM 
ycrpoftCTBa c noKpbiTweM, HaHeceHHbiw no KpawHePi wiepe. Ha nacTM ero noBepxHocri/i, 
HaxoAHl^e^^c5^ b KOHTaiae c pacnnasoM m coAep>KameM KaxajiMsaTop Rn^ 
cooTBeTCTByKDmeM peaKUMM BynKaHMsaqnM snacrowiepoB. 

10. Cnoco6 no n.9, oxnuMaiomMMCfi rewi, mto noKpbiTwe, coAep^amee 
KaTanwaaTop Rn9{ cooTBeTCTByromew peamm ByjiKaHwaauuM anacTOMepoB. HaHoc^iT b 
npoLiecce (})opMOBaHM5i TepwonnacTMMHoro nonnwepHoro MBTepnajia. 

11. Cnoco6 no n.10, OTni/iMaromnMcn Tewi, mto Ao6aBKM ajiacTOWiepOB m 
KaTajiMsaTopa oGecneneHm mx BynKaHwaauMn bhocjit pasAenbHO bo spewieHM. 

12. Cnoco6 no n.10, oTni/iMaiou^MMCJi Tewi. mto Ao6aBKM KaxanMsaTopa bhocat b 
npouecce cjDopMOBaHHJ? oahopo TepwionnacTHMHoro noJiMwiepHoro MaTepnana, a 
saTSM npoM3BOA«T ctiopwiOBaHMe APyroro TepwionnacrMMHoro nonwiwepHoro 
wiaTepnana. 

13. Cnoco6 no n.5, oTnwMaiomMMcyi Tewi. mto pacnnaa TepMonnacrMMHoro 
noHMMepHoro waTepi/ia/ia AononHWTenbHO coAep>KiiT Ao6aBKM cuiMBaKJOiMX areHToa. 

14. CnoGo6 no n.13, OTJinMaiomMMCJi tgm, mto b KaMecTse ciUMBaioiAMX areHTOB 
McnonbsyioT opraHUMecKne nepoKCMAW c TewinepaTypoM paanoKeHMH Bbime 
TewinepaTypbi (jDopMOsaHMfl, ho HM>Ke TewinepaTypw paanoKeHMJ* xepMonnacTWMHoro 
noriMMepHoro wiaTepwana. 

15. Cnoco6 no n.14, oTnwMaioujiMMCfl Tew. mto BynKaHwaauMio anacroMepoB 
ocymeCTBJiflioT nyTSM wx narpesa ao TewnepaTypw pa3Jio>KeHM« yKaaaHHbix 
nepoKCMAOB. no KpawHeui wiepe, b toiS mbctm ct^opwiyiomero ycrpoiicTBa, KOTopafl 
npMMbiKaeT k ero BbixoAy. Hanpwwiep, k BbixoAV ws wiyHAtUTyKa mjim cjDwnbepbi. 

16. ycTpoJiCTBO Ana c{)opMOBaHMH TepMonJiacTMMHoro nojiMwepHoro 
waTepwana. coAep>Kamee Kopnyc c npMcnoco6neHM«MM Ann ero KpenneHWfl k 
GKcrpyAepy, MOHTa>KHyK) lunvuibKy, o6oMMy. yKpenneHHyio Ha Hecymewi Kopnyce. 
wyHAiuTyK. Koxibueayio nnacrviHy pj\9i ycraHOSKM MyHAunyKa, bmhtw ahj? KpenneHwyi 
KOJibMesofi njiacTMHbi m o6oftMbi k Hecymewy Kopnycy. OTnwMaioiAeecfl Tew. mto na 
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BHyrpeHHeCi noeepxHocTM MyHAturyKa HaHeceno noKpbiTwe, Koropoe MO}KeT 6biTb 
KaTannTMMecKMM noKpbiTMewi. mjim noKpwTMeM. coAep>KamMM oKCMflbi flnfl ynymueHMfl 
aAresMM anacTOMepOB k MeTannwMecKOi^ noeepxHOCTM, wnw ynpyrw noKpbiTweM. 

17. YcrpoMCTBO no n.16, oTnunaioiiieecyi rewi, hto, noKpbiTwe, coAep)Kamee 
5 KarajiMaaTop, sbinonHeHo m3 peawHbi, aiiacTMMHoR npw Tewinepaiype cjjopMoeaHMH 

noxiMwepHoro MarepMana. 

18. CocraB TepMonnacTMMHoro nonwMepHoro Marepwana, coAep>KamMM 
noriMonectJMHbi i/i Ao5aBKM anacTOMepoB, ornimaiomMiScH Tewi, mto b KaMecTBe 
anacTowepoB wcnonbayioT 6noK cononnMepbi )KecTKMX nonMwiepoB (A) c 

10 TeMneparypoM 

creicnoBaHMfl Bbiiue KOMHaxHow, ho HM>Ke rewinepaTypbi cJjopMOBaHMfl yKaaaHHbix 
nonMonec})MHOB. m M^rmx nonwMepoB (B) c xeMnepaTypoPi creKnoBaHMH HM>Ke 
KOMHaxHoCi, npwMeM 6noK conojiMWiepbi Bbi6Mpaiox co cxpyKxypow jiMHewHoro 6jiok 
conojiMwiepa A(BA)n. rae n>0, mjim (BA)m. me m>1 . mjim rpact)x- cononnMepa. KorAa k 
15 MflfKOwiy nonwMepy npwBMXbi. no KpawHeft wepe. abb BoKOBbix cerweHxa )KecxKMX 
nonwwiepoB, npw cneAyioiMeM cooxHotueHnw KOMnoHeHXOs: 

xepMonnacTimHbie anacxowiepbi - 0.001 - 10 Bec.% 
xepMonnacxiiMHbiiS nonnwiepHbiM iwaxepMan - ocxanbHoe. 

19. CocxaB xepMonnacxMHHoro nojiMiwepHoro wiaxepwana no n.18, 
20 oxnMHaK)U4Mi»cfl xewi. hto b KanecxBe >KecxKMX nonuiwiepoB npenMyiMecxBeHHO 

Mcnonbsyrox nonnMepbi M3 cneAy»oiMe£i rpynnbi: nojiM3ct)Mpcyjibct)OH. 
nojiMBMHMJinMppojiMAOH, noHMMexMnMexaKpMnax, nonwcxMpon, KecTKMw hojimmmma, 
nonwypexaH. a b Kanecxse Mflreux nonniwepoB npeuiMymecxBeHHO ncnonbayiox 
noHMiwepbi M3 cneAyioiAet* rpynnw: nonnAMMexM/icMJiOKcaH, 

25 nonMMexMJic|3eHMncMnoKcaH, noHMxexpact^xopaxiineH, (|>xopMpoBaHHbiM noxiwaxvineH 

MflM MHnCMe COnOJIMWiepbl C|3XOpMp0BaHHblX nonMOJiecl)MHOB C COOXHOlUeHMeM aXOMOB 

(]3Xopa K axoMBM ymepoAa He iweHee 1 :2. 
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